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REKA.CE, 



llut olijc-l <.r Ihi- Tr.Hiiw 1.1. Si.tnlH.- -r Wmit iJInM !• 
to give Hoiup iiif»riii:iii<>n tu tli'- inniij' iniinirii^ts wbich lutH 
b««m diivtcl l<i thi' Aiitlior for anrnr V'-nre jHuit, in wltmt 
iBHiiner ^mil |>i]riM>'(- thio ^aliiaMo [iropanuinn, ett liigUy 
r«oomiiiDn<l«d !>y llie vwioti- M-iioiific journals, can be 
nM-fiill; i'nif>l<7L-<l. Tlifrt' U. n* yrt, im Ik»i)( piiMtilitul, 
trenting on iJI iti- ftjfplJcfili'ni», witli lli>- cxci-ptton "f n 
|HitupUlrt ill PmiL-ti Irv Kiihbnnn in 1^90, conbiinb^ 
raii"tly nnini>if» Ui thf Fniidi Ach Icniy iml "ir Hpiilicaljflii 
tif llii- AitU-r t;Uiw liy i-nliiv. prinlt-rx mid coitun iiinuufHctarerm 
It i* (or ibi- ri'ssuu iJiut the Author fi-li thi- usi.-wUy of com- 
pilhif^ nil Unit ui Mjatten-il, iiboiil Un^ nkriouM tiwH <if the nda* 
ble b;Lwm. Iti nil (hi- j<mmiiU niiit I'atrnt-Otltr-- rc)i'>rtiL Not « 
dny psMiw with>>ui rMeiviii;; oriJvn fur smnpU's. ^itltor in 4iy 
lii)iiid <-r jiJlj >ttai«, uitk jiArtlrulitr ruijuentH for I'xpl'niit diren- 
IUiHm; nor tloen u Hny pMm ithliitiit being jin[ii>iliin>t(l by 
luti ciirioiu [M>nplf, nil dfairoTix for iiiforniHUon haw 
a xrinhlr (it^w wmild atwwer for many [>Dr|iu!>cit in i)niii«»- 




PBEFACK. 

wwh as Um> bromwlnno, MUidirtone, EaiuMtune Mid l<ri^ k battd- 
inK, win, wioiuT ot tntor, nfler wi cupoxura In tk« ntni">i|ib«ric 
etitnteiit* and mlii aiit) frtiHt, iKi'iinii; disco in pnned I cmcks 
and iLiBiirM will ilit'u prudnre llic dritcrioratioii, wbilp coateij 
with the Aolutilc gliL«, Mid mixing tli» mortar with lliv luimii 
and iRiF>rP(cn»tiD)( iho brirku, much in ^iiiml Uit ttii-ir pn- 
miTvnium. 

Till' rdiliir i>f tliF Seictililic Anirricun Rtntea, in it LaU 
Hiliclf, thftt " it IK KotnewliAt n^tiuirliabU that long htton 
thin the Hrt uf making artifirial ston^ hat not h>>(-ii Iirou^j^ to 
perfection. Vet, if <vh muy judfife frocn tliu grout Hnd iucmw* 
ing variety o( |>frii;.?iuni8. pntpnt«d and nlhcrwii>c. which now 
pivM their clniniB ujion puhlic n»ticv, the llmv is ripi' for tbc 
iDbodu<rtiitn of any procMs which can di!iniin))tmt<: piMtieal)^ 
it« CApocity til fiillill the KijnitvinMitN of thr cnAc." Be rliflM 
fiirthw: " We hnvr, for ihn laM two vpsra, availed uunalfM 
iif evtry upjtnrtunitv afforded iw to cxamiue bji*! t<-Ht apoet 
lueiit uf artificial M'lcc.anJ haiL- mH with mmiy Idmln wbicb 
iiiiV0 very littU; inmt. Rouk', however, are n-ally good 
iiti>neH, and, aa auch, mufit, in i>ur opinion, come latgtif 
into uM." 

The eilicificutjon of R. K. ele^puni, wooden nilM and lilocka fur 
pavrmeiit to in iin{Kfrtancr next to the prepanttint 
stone The ompMrison of th*- wooden j 
abo hcen ch-ariy Htntc^d hi-n-, and the future will, i; 
briu;: t'l ii^lit many fncia buru iitaUid hut nrit y(>t put U 
IKm. The advaiiLagftH of the wiMidi-a block ] 
ftll flther 1und« Mich as Hacidamizing, grnvellitig, 1 
l»>nililM* mi atone blocks are muncrous, and if pro{ 
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i ecoDdiaj'. Tbc •u«[i-niaki'r, who hns liuon nnug il in 

Europe bik) tliio dountry for a niiiahi'.r of yt^an, wnnts l« 

EDO* mnrc on the subject of prcxlncing a cliraji nnd g<-u(] 

Mip. For f>Ut«K, for n guoil and clioap wliiu-waah, ~ 

ira flre-jironf pairit, for n lioofi-sidft or Rhirt-ci)llar, for h 

^ttcibgr-, a dre Ritd water pronf cctneQl, aiid for many hiin- 

I other uhcb tlic iiKjiiirit^ii kk made; and tlioiisandn of 

mplttt liavu, for the lust ten yenn, been distributed to the 

b>9iiiuti<r« and epociilativp upplictiiitB. 

It is ^itmvraHy known ibul ibi.- Author wai> thv liM to 

rodneo thu soluble jflasB in the Uiiitid Slat<'s, and hw 

iVOted iDQuh tiniu in t'n peri lucn ting with il -, mid he baa 

aaecded, uflur miuif fraith-M trials, lo uruato a dL>mand in 

branches of iiidaxlrv. I'Voni ihp ctti-iinivi: list of 

iit-'il iu BuropD aiid ttie United Stiiius, be Iiah oql- 

1 ail iiifoniiatiim, aluug wltk th'it ubtaiitvil from Uw 

ntHic and prnitical jtiiimali', and i^ijicriimiiter* will find 

p tkial'n.'allM! the various iMes and a{>pliGati<m>^ KiiblmBn'o 

ipblet, Ihu Milling and En^iDwriug Jounml, tbi- Tratnt- 

^Uohm of the Amuricnn Intnitutt, tbc Manufacturer aiid 

Ut1d«r, Si'itsntilic Aint^rican, llir Afinnol of tluicntitio Dii^ 

paver^i Iiave all funiUbed material for this Trenti«e. 

, Many itit«reBllit^ topic-i, Kiiijb us the orii^n "( tliu sHllpetm 

kitil nitrate nf Hoda and th<' matiiifa'itiiR) of blanc fix, bad t>i 

« nlatod, and will, no doubt, interest the gi-niral rnador. 

Porticillar attintion has heon bestowed apon the foniiaiii>ii 

f hydraulic uiiinoiittt and anilicial atone, for tbi' renMO thiil 

|Bon ini]uIrieN and vxporiiut^iilM are perfoniied in ibis branch 

D in Any olbcr of dotuesljc eoonocay ; lh>.- fl;iturol Hteiiw, 
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utd briclt blllffl^ 



mob mlhti bfrnvnaWno, aiuidntonr, litDtrntune utd I 
ing. will, ■oou4>r or lat«r, afb^r au eipoaunt to the atnu'^iiheric 
flianiiiiti atiil rniii antl fTuitl, tieceiiic Jc<!'>iii]ii)<H:d i crncjta 
I anti 'luuin;* viU then pruiluoc t)ii' drU-rionitittn, wbilc cimtteA 
with tbv lolntilo (^Iiu^ miH mixing lli'i innrtnr with tti'i Mint- 
Mid ]iii)>rc|fnfttiiig thi* brit^kit, mnrlt iti pitiiied for their pre- 

TIk' flditor of the ScicDtJfli: ArtK^riuun Mntta, in n IhU 
■nicio, that "it is fiiiiiiewlutt rcmartEiitilc tbitt loag hefsn 
this tli« Art of making artificial stone has not b^en broU}^ to 
perfuctton. Yet, if we idhv jnds* from iho great and iucKU* 
ing variety of pmcesscs, patciitnJ and iilbvrwiH(% wbich no* 
pKM their claiouujinH public Dotice, the time is ripe for t&a 
iDtrndiiction i>r aiiv prucewt which evi dniiiunKtrAtc pnu^lically 
iu cajutcity to fnlfill tho rf']nirtTiiriilii of ihp r.n^tr," IIo ataUt 
Atrthttr: " W« havp, f^r tlm lut two ycam, avniled onrwlrM 
of ewry iippurtnrity alforded us to oxaiiune and lent Hp«ct- 
mviio of artificial iil'>ne, and Lavo met wilii iniLiiy kindn whieh 
lure icry Itttlt^ mmL Souiu, however, art' nully guod 
HtoDCH, and, u *arJi, niii^ in nar opinion, como largvlf 
into use." 

The uliciflcatioii of II. It. sleppcn^, wooden ruili* and bluuks fut 
p«vrni«nl i* In iinjiortariue next U> tlie prepumtii-n nf ortitlcial 
atone. The com|)arioon '>f thi' u-uudcn and iron n4k ba* 
also been cluarly KUtrd hrrr. and the fuliirr will, at} doabi 
brii.; t" Hf^ht many facto hurc statod bat nut vei pnt to pRu^- 
'IW adTitiitdKe§ of the wooden Uoci [laveuicut wa 
t mIkt kiflda such m Mttaaiiaauing, grarfillitig, ciiutei^ 
id stone bhickn arc niiuirroiii'. luid if ]kr»[H-rl}' laI4 



U vritliitantl lung yvarr of lliu liarilcil kintl uf truicl, sail 

■n «K but two iTuginrbuit points in the wooden paivnent 

: be i>b»encd, nhioh arc h tirm nii>I wi^n r<.>iin<]slloii 

d tlui good Biliciftuliuii of lilt- foiiudatiuD plunks uid 

loclc». 

llio roMon why the Author hne ilrvotcd so much spwr 

I hydraulic limes, luurtAn, psints, whitcwatihes and the 

UKtlon for Kuardiu^ tlinher Hgainst dry rot and vonfla- 

ga U m\>i\y lu pruvi! and tati\tv it plan«it>lu that tfai: 

l|ri[cirtion i>r oulnhlc giars pns-icHsea grcut advantages, nn J 

ly, with VC17 Htllu expense, give additional saf>.-)riiardii, 

Tiut receipit and dirci^lion* for prk?|>ariiig jin immense 

liobvc 'if the iiiotl lUL-ful v(diicl<!H, ci;iiients f-it hnililin;^ 

1 ndewolki, paints, Tarnishes, isr.. cannot hut bo veTf 



At the cUmo o( ihit trcnliNe ihu author addml Beveml 
Mys «thich nti-T to thx ni'iin mibjci^t, ^dcIi as dial on ear- 
>ti' and carbonic acid, in order to oxphiin the wonderful 
K>[Minieii of till' klt«T, tbu effect the wuiio haa in Ibc nppH- 
ItfoD of tho carbonic aoid giut tri bydrnnlie linio, and ti< tint 
HckioD of buildings. The oth<.'r, on linicstuno, is proved 
ir the purpoHe of thr.>wing soiuo light, in a philoeojihioal 
olnt of view, on the stiurces nuJ fiinciiuus of Ibia all pi'na'i- 
g iftxtn] Bubotancr. 

The tmaay on the alkalii-H potash and »od» wna written 
■intly to sbi'W thi^ aources from wbrrr tbi-y are drnvi d, 
Tbo nrUclc on sand »r itilicn ia partially taken fruin (iie 
laoaactjoiu of tbo polytocbDiol branch of thu Attierican 
bsiltiite, before whom tEe author dclivorccl a lecture on this 
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Vll. 



>»ilij<-ct» ami he has added as a guide for the ghiss maiiufac- 
turer all tl»e detiiila for producing plaiii and colored glass, 
HTi.l <tii cvtract of an article on the green sand of Nrw .l<Tsey, 
bv .T^'Aepn 1>. Lyman, on acc«:»unt of the peculiar propei:ties 
«»f thut /»v.bstance, which may at some future day be employed 
if! ♦»!.' Vio-inction of fiilicates. The manufacturers of glasj* 
\%:U fill* I this treatise a useful guide. 
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to Hm R*Mlm* of nmn l^mn nf tin lai Up Ann- 
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I tuDi.'d Wftter glaae, litjiiid qnartx, or AlliAtiiti' - 
:i1j', iHjiiidsts flSMnHaUy of siles and ntie or t^T•• 
tii<-4 ii«*tMl toiuBiou; it iit, tberefore, it iulicAi" 
' a- fllir^re cif pcitaasa, silicate of »f>da, oi n 
• nir« i>r lltesH two alkalicfl, a silii?ate r>t'poiai<Aa nt." 
[I- i''>mp(witiiiii cit' lloliecnvn rIab**) ^^ ■> ulinau 
I (tnri llm(% Hkcjlie Kiii^Hch vrowii or Hpraotl 
if : Aii'i if thvrv is rtxidf of lead nddod I'l rtio tnhi' 
nli>s and alkaltvs, mid h«al>!>) In conlltiWft 
)!' ol>t»iii tliLTcby ft flint glim, orv«taI glanj 
. 4 pftDlK iiiMid ill iiKrclf jewt'lrv. 

! lo (be iiuantity wf alkali miiplnyiid ir 

i, lite pmdutii ia made tiulalde or imoliihU. 

. window glaw, for inKtmice, whlcL nun 

I Alkali and winis oxido of imn und aluminn 

I. iiiorti difGuall of fiiHion than nthnr kindf^ 

■ ■ i 1" wa6 bronglit to {)racticiil iiw* l<v 

. iif Hiinivli in Ilftvurin, in the ynar 

ii^r itrougly in a rpfractDry fiimaoe i-r 

>iir«. a uiixlure of Ii> piirt« nf jitiuH 

■ ,i' iiou'dftred <jti*rtt, or fine sand, (ind 

I inaM wax thttn jiuIvpTised ami ( 



I III Hmnll lutrtiniio to iKttliii^ n-ntcr. uu 

r lit l.gfl, nl wliii*.li yioinl llie rurlioni-' acid i 
ktiitniphcric Hit oiattf- t.. (Wi'iiijHW it. The. lUA'-rt' 

toiiiNmlratl r thi< iHiiiifl i» W B; when I*. (ft* 

hifiro nv«|)i>rft(<)il it tit t>|iiniti(Hl in k H'Vid ronu, ra- 

nblliiir oumiititit ftlii»f>. Iiut much eo^er mid more 
hullilx, TIii< lii|u!il Htnndiii}; mUiiiI 3U*^ B i», liow- 
mftr, ttio nnmt [im|I(ip iiiviiMnnmi IV>r njtplicatjoii to 

ml, hliil |inivcntinft tlto *iuii<! from li^iif; »tl«d([-d 

' kllHtlpd bv ii]inrl[* nf ftir, siii-li us eliiii^le moft. 

Itrwirlioi 1)rMMOo hihI fnmi tiimsM. Fnetw prejjuvd 

Atlir <lll1Wii>iil llijiiliU, niiil fingilnViNl lIi*'Ri in hp vic- 

irlniMiiH'. 

L 1, Th» •Imi'lf >v.i(t'r kI'i-m", nil*')" (rtmi ]ii>t«»f«. 
t.,Tlit> RiKlit wnlcr Kkwi. 
a. TliP ■•iiiii|»iiili<l ttf liiith. 

4. AlM'lliiir lti|tili| wllii'li Ik' iim'i) lor fixiiift )>iiinU 
•t h i^t*ll)iK III! ttiMiil, mill c-nlli>i1 thi-, ji'Ily liqiiitl 



In (irdflr to (lt>tiii>iiKtrittf lln; utilitv of llic witlur 

■InM In iimbhid w t tlrv)iri>Mf. niid <>ii lliv »reieioa 

ftf 11)41 liiirriltiM of llifl Htiyn\ Thi'«tt« «t Mati (i. u 
>>i|i'it Himiilv WO", \iy urilpr nl' iKh Kin^, ere'ted, 
nnd noAtoit Iniidi' und nutnldu vritli k wi'uk li<|i|'l uf 
|lll()«l(i <if iMirHCHH, Kiid wiut net oil firc on e«c1i oo->i«r ; 
9 lliv •Atixfiuilluii of kU HpeotHtort it rpf>int«d tli^ olo- 
Aeiit Ut^hly, Mid m«ntlj' ntiarred the woodra Sinie- 



Mr.. wUbont |iniiluttilifE & life liiv; 
intu *lio w«tt>v f;l«iw wa»^ iiiU'ixliwed ' 
V lV«v vears Uu-r tUi" rtaiiie liquid wn* t 
:l)e tiiiuritfkctnriii;; ilji^trii'tf^ of Eu^lnni 
11*4' fur (■««•« (hing l>v the Cittirn liii 
'•RHnI " Dnrijtiiig Salt." 

!," I n»thor having studied willi l> 
jT I'.r-^'.r uf f»ractic»l nhumidtr; in Jf 
"irti/.<l in experini«iit« on water gla 
tnnti'fvl an ulluration id it« cumpojttini 
'.■tu^ilttil of potaeli and eoda. or T3 par 
itr 1 r piiUMh, 8M parts Lff c-arbouatv of 
,( I w if fiucly (tiilverizc'l quartz, wliicii 

'"■ lor sub'^l:i[icp, i-firiCHiri-d llie Idei 
■ may bt- profitably emplttvivl in iJii 
iiiin [xirpoiies. Ill eoiiii'B-jy wi''. -tip 
inii!<1rrs Ur iifferi?!] u- *iib^titBtt- if Cur n 
•iiU, wbicU i» aUfixlL-d nitt* that eXp 
i>i.' oopiwr til'i'MtJiini.', attU iindertouk t4 
•}iip'* timbera m ftitdi a manner that llil 
wood <^>iild l>« fniod np witli Sitica, 
v.'L.r<t<, tr> «lIidlV Omni, nml jirodnce a 
r ill'- organic «Hl)6Uni?«, all of whinh 

>< .iilADihlo trp«i))i«, III tlic ISroolcljii 
lie wa* perntttted by the Ordiiatioe 
under the direction of (.'ommodore Pe 
* 'i4>l«in of Ibe Vard, if. porforra the exp 
ib« fpilea oD the varioa- docke, whieb 



m>t.Cin.K itl.AXA. 



HPKa < TV''^''" »»>-tfi»)M> lul thftl tliev llM 
^ttftoed oiwrv tlin-* j-oww. Aleo the cannor' 
.•ii|>0M>(l tu Hic weKthi^r, lieoomiiig nuny aiUi 
Ma in II faw .vcftTb, were vu'ni''heil witli biir 
-fimraUiiii, anil the RtldStiuit uf »|>tiHltiiin, nnii 
i*rlm<ii)tit pruvixl hig)ily HHtisliioturj^, lut in 1>oU 
■-<)•« ftta|it>lk'Klti>nf> nmiiv vtiti-H anurwnni* tndi' 
ilU'ir prwu'iTHtioii. I 

wKli'j- ijliuw wuH iit>g1i><rU><) r>»r iiiflDv vfare u* 
jl tlm tnililHrr ftwtliorilifB in Pnitvia, nnd vn« 
tot Lbi> wiilili(-n< n-vrt- iriittnit'tvil l» wartli IWI^ 
4<) Mil' NtaU< I'rUou al Sjintiilftii iutrtidiii-«d 't 
«(iItik lllv iTiMilifm' uudrr garnienls ; and /ft 
iMd 00 v('4>i)'>mi"iil Thai tiuu gslltm nf iniiii-<>^ 
nUltl wM ■iitKcietit f<»r wasliing l.OiKi pieroi 
i|n> iiirinufni'tiin^rH lieguii to hmi it in Eu^lmit 
itbuhig % rlii-»)i f(nt|». l.ichi^ claroli-d, in tll^ 1 
i^V, inuoh iitt«^i>thiti to tliv BRbrjt-i-t, and at. lihii { 
IlitK Kiilihiianii ititruduocd it a» a new villi' I 
ItiK name or .4iirf>(M.-hrnmJi> paJntin]}, fnr oni|/ 
HJlbo interior or rioiiaefl. Tie appllH thulhit^ i 
at putaMa, nhtalncd hv i1i^M)lving flinU ll^l 
itlkliH, with tlii> aid of wau>r of a v&y htgtl 1 
kMirv, In hnnleu rlmlk Atid poruD» RlnDt' ; 1 
'trvvl ihat on soaking ctialk wttb thU da!c I 
•i ohaagL- tiKilc place: part uf tde^balk, roiU' ' 
with tlic t'lUnr noid of llu- ailiratc nf pniRt>1l< ] 
; wuuvfrted intw filiro rarlwinatp of liniel 




t|i<f poUMb, iti time, (iHrtiouIiirly when 

hiul anil dry nEr, tlit^ cuNliiijr of e'lUvn 

• »• lotiiul til |>ftjw into a true ciiiii|Hit'l 

1 enough lo ftni-uti-h i;lib»i. Ttv 

ri patanh vnulil bu ii]){>Ih*'1 sftl 

.'■ t syringe, the Kiirt'iiu<-i) Iteiiig Hrwt el 

Hcra^l' Tliree ftp|>HcaticinH w^re cuiifltl 

i-.'ient. Althoiijfli liiu-i-esstiil in the iHboi 

tiK'tlM^I faile'i whcTi uppli^l to lmillliu>^, 

•Jry uUiMMpliere is needefl iliiriH^c lln; wholl 

Uanieiiirtf;. Nut l"ng Hflor Ihiit MitggMtioii 

in»»ie Uy Knhliuaii, thi' KiiglitJi inainifaeti 

Mi)m», of I[jn«iflli, 4>iigagoil ill the tnwiu' 

HJIinatR ttt Midft. fcillnning ii)' th« ttt'ovt^ exj 

Nttoiiipt^d to fix the "itliitiim, whi^n abtn;) 

ihw nlJilif, to {mfdiii-i; h t1i>lihh; ikc-uinp 

^^^jMi.>rliiti|£ uiiHthi-r solution, ihiiK leAviii^j n 

ilo)1b<ut n-itliiii tlie ttiilMiiTicc of llie abtiorS 

nil whii'd it was dMirmi tii a«t. lie firap. 

a weak acul $i>liitiuii, lio t'lnild eel fret- the 

in tliat btate the dopoBitptI minoral had tin 

Kollowing lip, bowever, the applicatioii of 

'!t •••• V a -iHiall portidii ttf iililoride 'if i 

liicl I'lymi the «atiiii.i» ami acetic a 

■1 rertiiKt'd that tho t;hloriiic, pai 

ui. .<iiii,alia<'l(i.'<l lliu »<>iiauf tliu Mlicrat< 

""■■•■11 salt, wliii'h ill (.'iwilv dis^ulvQtl m 



HtlLDBLK tll^HH. 

i ttlion kHiI, m-l. IVnt^ Rml cimiliiiiinj; with tlip lime, 

r-il witli it •tiiicHTr <>r liiiK-. Thk niii)(>ra1 in 

lri,y i iiRolTihlv, ver.v Imixl. ami ndlivi-t-n willi gmai 

BHullj' tn riinit^n ttiibKlniiocK, tie i» illiii^trtttecl in - 

■lUmiifl luirrtAr. Kiliontc ut' limn thu(- fvniiL'r) risdala 

irlHm)<> ndil hikI ililiiti' biilpliuru' a4-jd, autl i^ litrlc 

l^lttni] l>,> liny iif llic I'diiiuiDii nlknlira nr Miiinoiiia. 

riitf 9(fbtit or tiife trcattiK-tit i>ii titunea tliat Ii«r(> 

' alruiKlv 1iu(-ii iiiBbrti-il into liuilfliiig> hat* beeii 

b^ {jtvornltle, niid tlie,v ni>])CHr to hnve Hload (ritliuiil 

)my umliT uxinwiu'eci Miifficitiu U> pptidiicc mticb 

Bur^ on tilt' KftiiJi- i>loiic iitiproti'cted ami applied on 

Tll»P((T' (tc»Ip to buildiii)f» that liave Kh't'nd_v &hown 

kiptutnt. cit' ilucav, iUv I'^r'iill i» Icoe eatir-fm-1i»7 ; 

fit ytu* iniifl fliijHMj before u vory docided opinion 

I W gireii iiri tliu pnici-Hfl. AOor somv time w* 

Itl liealilc tortw tlio R'MiIt ill lln- Huiii-fw ofParlia 

I utid WuhliiiiiiKipr Atila'v. wlierp llif iiia^iicsian 

BniWlKtip liHri lii'fii Iicau'd by tliJ* pntceiw. 

|A furiilitiiHtiuii lit" Kidili[iaiiV prucwitwitli a lempw 

Ury Wftfli (if MoiiiCf tiitinHiiKnif eiiWtniic'c hm bttuti 

M OH u lurjtf rtali' ill tlic SpeakvTfe Court of tbi 

BiiUf«»(it' I'ailliirni'iit, hy Pzeroliiip, which will Ilkiv 

pUu be diwidod ittlfi- *.>iiif- time tipmi it"* ^ni'erim-ily. 

Thu inaniiliBCturo uf llie wafor glass, or eidilhle 

Blioate. or eu]uMr jcIush, 1ms only be^n known flJliCP 

|kr pnrsciit time. ulllioii(j;li the variuiis kiiidh of gj-tw, 

^lrati»ii i-f jrfiiit'. bflniics ii. atitii|tiiiy. r>r 
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. ^e« " ttiat gluM wiu linit discovered b^ acc-tdeat itt 

a < «ia Mt the month nf the nver Belna, hy ceruun. 

jiivcn thither l)y thp tortnne of tlit- mr, 

< ( .tiitinne there aiitl Aresi tlieir victtiala 

! liri- t'li the gronml, where there being 

^ at ^ture of the hurl) iiifi, thut plant hiiniiug to 

«<).U4, it««alt«. mixed Mid ititorjioratod with condor 

*' 11,19 fit !■• vitrify or iiiHkv }:laflH." TIm; wurO k»U 

•-«» '^xitlnined hy Boerhme its oiio wf thtf uiatvriab^ of 

^<|.M, »iU (Utd tand ; the enit here iiped In i>r(>citred 

^<<ni II «tfrt of a'^hes, hroiiglit from the LcvhiiI, 4^1ffi| 

'|. .ti-rinc or rucliuttii, which a&lies ftrv ihmw of « irm 

A'l »:i(>-r i>laut railed kah',of lliv 6|icvicti>of thai foun^ 

11 « 'lilt jiarte of E igltind, caU<-d frop-gr»«A, or eralt- 

•>^, "(it down ill KuutiiHT, drii:rl in the suu, aud 

Inmt tti httaiift, either on iht^ ffrnnnd or on ilrM' 

,'grnti»s the allies falling into a |iit. (ttow intn allM^' 

D-MitHor atone, fit for uw." This uiaterial evidinrl^, 

WtttniiB tlie kelp, which was harm and cniivhrtcd l'Io 

Inrilla. It iri aldu certaiu that Kuukel, )u KtiV, 

itK* titat the art of glasfi waH already brought tn its 

.hutt : nrrfvctinn, and exprefteed that Neri in bU 

atU^ "De Arte Vitraria," haw L-oninianicateid 

'iplvtv knowlt^lgi* 'if artifiL-iai gems— much is aaid 

Utisihlu iflafiR not rotting, of a fueihlc or aoluhle 

<l J4». of whi<-h Vai HcUiioiit, the chtniist of the 

*i Mt p^^o^ the Beveiiteenlh L-entiiry, knew nothing. 

r itnpn>romentf* in llie luniinfuttup- of tht- -inlubh) 
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)>artii;ulany that i>t aoAn, were of ^rcut 

I'-Tiancf. Ue had. id the first plftce. dii>ciirded ( 

Bau.l, which be did not (iiid i-onipaol ODtntph for 

:ng a good [>aiut. and sutwUtiitMl ihi' HintA, l^and 

B chalk '. thiu spi>cit>8 nf ^ik-s Ii<> exposr-i' tiiid^-r a 

lore of 7-8 atiiio^phurir, in hii iron «a[iUIn>n. lu 

soda lye standing :iS*, which prtiuti* \yas )iar 

by UiG brothers Si(*rnfMs,iii ihoypar 18-t5,wiih 

di llereiicc, that tbi*y produce a tiqaid at STerjr 

;h tempemture corrospoiulin^ in vapura of t-S 

ospheres, by which process ihey obtain for H-4 

i)nantity uf ailiea to a thiti liquid. 

ibig prnpoaes the einplnyment i>f tlie infuHorial 

■wliirh disfti»lve« rmidily the (-aiiBtir soda lye, 

ihj he obtaiiiB S4lt partv of Eilica jelly from i-iO 

[nfuftorial earth, iiml 75 pans ninra ai^h. 1th 

known that the iiil'ii>«iirial earth in pretty -ptiru 

cif S7 per writ, ami f* por oent. water. Tb* 

of Bilin, in l^jb«iuin. and bulon^iiig to the 1V<hJi 

r Tertiary, bnve u thickiu-wi? of 14 feet, aim in 

itz, in Snxony, Kbretilier{; f^iiiiiat',* tbiil about 

K) t^ubiiT tef>t iif the siltrt^iiiii organi^iiiK an- ait 

lly torined iu the harbor of Wisuiar. In the Bultio 

tbe depuaitof iufiiaurial i>artli in Ricbuiund,Va., 

iwir« ovOT 100 Hpoeies, aiid forms a thick BtraHim, 
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itn tahfitance U a>i oxyile of tnUi-niui, i 
muti )»-hJ}- uf uiir pn<|Mtratiuii dcMrres a full ftnd ' 
^1i il (111 rriptmn, 

ilti-juii) u tbt^' metutlic l>a»iE nf «ilics, or siWx, Atid 

hivjaiJIr kbnodftnt witli oxvf^n m b uiPHKlitnvnt iil 

)i't ^n^fttel' of the globe, stiii a\(*> roii«litutiiig • 

I ll>rj.< b'Htioii iif aentlilcu, froiii ttie K^iuie of Kj'S'jt', 

it>i't <'i^4 luetsllk- base war dUcttvei«d by JlLTzeliun, tfi -^ 

I«:j8, itn<! io iibtniued Nni6«:iiv1lv in tbv MU*tihig 

I, *,uv,. — W«1I driiKl dilioo }luuridi> ufpotuMiiiiii, 10 

)>Ari-, urv mixetl with K it U paris pi)ta«#iDni tii an 

ir<>ti nr glass tulie, and tlie ]H>taisaium fiiM**) •itxl 

■<tn-«id witb tbti Mil Uj- nil iniii wire. Il ia tlipn 

benlod by a e[)irit lam);, when il ^uilileiily beiwtiUM^ 

{goUiHl IVoui the reduction .of ailica hjt tlie {Mitawdino 

ftrtti'ti^ II browu mixtfire of fluoride and ttiliojurot of 

:!•>. Il is thrown in odd water, wbt-ii livdru* 

iv«d, the |)otM<L«iuai of the isilivn not beinj; 

hy water and the kilicinm ncp«rkling. 

I tho (jfferveeceuw biw cewed, tJi© *.jliitioii In 

tcoth ould water addml and \jQ\Uixi vitf^ 

Mfl to bv alkaliue, when botUng w«t< 

I* 



SILIX, OK ItltJC'A. 
* 

mm) tu wvli tlifl cJUeiuni tu^ long a^ it extmfil» u, 
■lii.jf. ' 

[ Siliuitiili U inflaiumabli' in tlio air, Itv '. 

ttiv-tliiri] Imniing h> silioH, vrbicb nnn-'^t< 

grdrio AoicI, leavcii a lUrk, rliooolale. brn 

■ tliitii 'III t>i' vitriol, io rombuitilite rii 

he fcir (»P t'xygeii. iir ovpn vhen geijtl^v ignili 

lltpwtni. 

^8iUu«i Of- nxitl« of »iliHnni, ix i^.vnnnjaiiotie tfHIi 
bto ttciti, *ncx nm) jmre sani), or rjiinrr?, i-^ ■ 
ftrlntu fornix aiul it|iiK'Hrai)r«^ and K--u--r^ 
Vty lurgtr (iriipitrtioii of tlif «olwl crust o! ■■ 
1 Is tliB |irinrt|ml <-i>iiiititnpnt uf all ^ :: 
I, «tmI fofiiift n greatvr vftrictT yf b»1i- 
f acid. Ir i* V4i«ilv pnipar»d pure iii'in i - 
9eMil qiiartK, naml. tVUpar, or mlier fiilii<i>rlfi 
IteltlPraU, liy fiiniiijT rltont vitli rnor timitf 'hcli' 
ralght of a mixture of rnrtM>ii«t>- uf [totnam <■'< i 
bji- mtlir^ ourbonnte alone, A\e»oW\n^ v-\.i', 
I dflate iiinriatto acid, filtpring and evaporati&ft *'.. 
OlnHur to ilryiioM l.y a gentle lieat, di^Mtinu "< 
biirUtio a«id, filttirlii); and washing with hot wt.i. 
TliU »i)iPH lin^ two moditicatiotie, tliP one »nlti|r'' 
I water und Hcids, tlio othor in»olul)1«. nti'M*!*-*'!' 
I Uiat iilttaiiied in the above proceu for ;>r-'f>ti. ' ■ 
iltea, aud if alwajs formed lij- fiiping --.'Vi i 
l1cilH4i»,but may nlso bo formed by txdliii^ '''•■„< 
rith strung nlkatiiie aoliitionH. 
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Tr li Bolnble in tester and ac'ide, and trlien ibe no- 
Li'i-ne arc nonocnt rated it w^nally eeparat^ as a 
>ii) rg^iatinoua fiilical, and when evaporated to 
7iic»?. paseeB into the insoluble tiimlifcacion. 
' hiiicii ii n wliitc, gritty powder. iiiEulublo iu water 
ajnd urMa, iiiftuihle in llio lii^1i«i^t b«at *>{ onr fur- 
qiaees, l>ni Ibnible in a stream of oxy^n drivui) 
t.l]r<jngh ail alcoliol flamo. It fiiBf>H iii litis oaite lo a 

;mr glaKs, wbinli inny be drawn out tutu flexible 
rciwls. Wben »lic luwd bead is dropped in water, 
ft boL-oiiies Ro Imrd ns tu indent a rtcel peittle aud 
uiorlar. It ia the fretdeet acid at common leniptr*- 
ttnreti, but by a liigli tiiml can expel all volatile aci<I». 

IQiianz it found in iialur« vrrittalUxed in a gi^><k 
Briety of Cortnii, the rboinbobt-'dral i>revn!ling. aitd i 
Cor the ni<v>t part livmihvdral tu the rhutnboltfdrMi, 
urtPtralipdrnl (o tlic boxogoiial (iriKm. Tlif atinexi 
iffii li^rua give wjmir idtn uf ii« uucditviicv : 




wage ii very inJiintiact, soiuotituv* vffeisi 
\ a Ii«-»lid cr*»lsl in cold wat.r. 



tXLMM. 4* ^nwJ. 



[_!■■. -.-cMnKsllr »w-i 

mtsllv. ajiil thti» <tietti>^t«h*Ur. hi ttwtr 
fysnU* from tli« |>Tr»mii Cn 
hv jiix1a]>o6)(ion, nut pojpcr - 
lifttnd tlui(««s with a fuHs 

likving k ^nrfacr of pTTwniii* at ^^ r 
U«rkim«r um) I'Utrr (Vhiqimb. of ■ 
itf N*w Ttirk. pTwdiife ijunrti rrs-Ti. - 
gHwt G«MU[ilii-jitie>ii iurm>. whk-li nc^'iir fr> 

fottiifl UKMire, nNun tlin c>«n>« or fiiu? unsniRr 
Hint-Iikti orcTTpti^-t'rTtikJIinr: Mitm-tiawv mftmll' 
Ataiiicittie. ftU<I in coiini^tionHry fontis. 

QiiarU han » li*nliin)>^— 7. antl ar^Kt-iSf Kr»*it 
S.'JA ; u vitivoR'* liutrv •omsttiiim itK-Iiniti|r to rr ' 
iiuii; ftplpoilcnt mill oMrly diiil ; i* folorlcMi %' • 
pure. Imt oftcii ImviDff vnriouft shndn ^r vcUuw, 
liruirii, groun, liltiv ami tiiavk. Thu stri-ak ii' w ' <i 
u( \>»Tv rnnvfitm; nf iiiipuw ofttn tli« ~anie ^ ■ 
i'ah*n, but lutich palvr. Ijnartx ih tratiEporifni iii< 
■•paifiin; iU fhic-ture is perfort ifiiicboidal aud »»' 
*toncliuii]m), in tuoi^b, brittle and tViabte. The im.'Ii>. 
iAnltirr> «>r qiinrlz ih circular, tlicrt- iM-JUf^ a <!oK'^* 
i;4Utn) JiwlMd i>t' a (■t'utrtil croBB, ami ttiu rinjjp • 
I'ltliM- itniuiiil enlurtriti^ an llie aiialyxvr u Itunc t *■ 



ih* n)(lt( iu ti^Kt-lttuitldi] isryM»,\g-^ or len, tii Icft- 
h»unl»l, iinU nilorail !<|>iraU are Aran wliir^ mtnteto 
tlut n|K>t ••!' Ml wltvn t)ii- iittiideitl li^lil aud emergifti 
liglit an> fioUrizi'd, i>iit- cinnilnrh', ajitl Oie oHiet 
daae. 

Pnrv ttiien, wbicii luui tlif fijmlHil of Si. constnU 
»f B»-38 |»artft oxyptn, niiil 40-6" nilitMii— WO. U 
i* mitlU'rml if bnninht itloiie before tlic bIow-j)iv<^ 
but witb rtuUu. it (li»M>lviii> wilb i-tlcFvuiicvui'« 
ulitwU'ci upon by any otilt of f>bii>'|tbiirus; it ik uiily 
aoltililf ill Hiitibj-iiric ui-id. Tbtn* iirv Um vmki ■■ 
nf ijuartx in vxletfuvi — 

I. The i--ry»talliicfil, or pbt-nuLTViitalliiie, w)ul-1i it 
I ]ii:<lre. 

II. Tti<! ililiil-iikf. maiHtve, or i-ryjiluHTyetalliti*. 
TtiD'firitt divieiun incliidew hM onliniiry vilirn* 

qnarU, wUetlier having ttrvMtalliiu* fm;e« nr nui. 
while tbo aecoud variety bstit been actei) wyn vouin- 
wbsl moro by attrition ami chemical ugciitB, i 
i-ii: acid, tbaii ibtMHj ut' lliv. tirel. 

Tlio following £|)t-inra of r|Uartz hcloni; t<> tlii'7<)ic- 
nufirvetalline, ur vitreons varieties : 

1. Tlu! iirOinary crydlallized i|i)aru, ruck cryetal^ 
tvtuah u tlu) ciibirletw qnartz, or nearly ko, w|ii>tlier in 
dUtiiict cryfltals or not. 

a. 'the regular i-ryslaU, or limjiid ijuarlz. 

i. The right-banded cnr^ital?. 

i;. Left-handod cTv»ta)<. 



Prfi Cftremoiw crystal*. Intfiug dt'e|> cavities p»r- 
nllul to ili« faoee, occasioned liv the inter- 
frreiicw »>f imiinritios litiriiip tlieir forma- 
tion. 
. Cap qimrtK, uiad<.' up uf (Separable layers or 
p^ifi, ooc h> th« dflposil t>f a little clayer 
mftterial at lutcrvale in tlie projir**!* of tlie 

CTJ«i»\. 

'^f. Drttsy qnartJ, a crust of Biiiall r>r nituute 

(jaartx crvBtalB. 
I ff. Radiated 'itiartz, often ■ separable into radia- 
ted parli). kaviiig pyramidnl leroiinaliona. 
! A. Fibrous, rarelv dvHcalcly bo, from Cape ot 

Good Ui.pe. 
, AAtertated quartz, star quartz, containing within 
'tit- rrjHtal wfaitieb or colored radiationr along tlie 
i .iinetriU pinner. Part, if not all, asteriated quartz 
vt astariatod in polarization, tia ulrcady remark ikI. 
^^n, Amotbyetine quartz, nuielliyet, clear pitrplc or 
^BfMiitli-Tiolet ; the color is fiipposed to he due to 
^Hnngauwe, tlie ^linde of violet It^ iir'ualK' deepest pa- 
Bnal to the plauea R. 

4. Rose, rose reil or pink quartz. It liocoiues pak-r 
:i exposure, uomiiioii, massivu; and then nsnallT 
I inch cracked, hiPtre sometimes a little grt'asy. The 
> riuD i-t, aocording Ui Fuchs, lUio ti) tltauic acid; thi- 
.^' iierat inipreHnion la, however, that itn color » ciwiut; 
W man^nwt.'. 
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, «, V'oUow. lale« rupju:. vfcllow and pellucid, or 

oe&rly «o. re*i-inltliii|: aomcwliftl yellow toj^az; but 

, VW7 diiTuninf in ervsttillizaiion, and in abficiice at 

n. Smoky qnartj! : tlu- Cuirti^roMii sloin-. ]l is 
Ainiilty tpIIow tu »iiioky I)riiwii. anrf ofleii tran«p»- 
peot, bat varying to bItrwni^'U blacl!. ««d thi-n iioorly 
opaque, in thick crvBtuk The ci>lor is probably due 
to titanic acids, as tTVflta1i> contHining nitilo are iian- 
ally Bwi'iky. It h (railed Oairn*(orni. from iIkh LohI- 
itv in Scotland. 

7. Milky, milk white, and nearly opiKjin-; ItihW* 
ulleu gruasy, called then ^rtasy ijuartz. 

8. Siderito, or uappliirci <]UKrtz, of indig^i, 'jr Oor- 
Un blue culors. A vanL-ly of qnariz ocearrttigiD an 
inipuro limestone at Galling, in 8alzburg. 

H. Sagenitic, containing wilhin uciuularcryetalfftl 
other uiiuumls : tliuM! Kcicular cryMals may bo ruiiln, 
or black Tourmaline, or (joftliite, Btilbitc, aobr^toi-. 
aotfnulito, hornblende, or epidote. 

Id. Cat'fi (^ye, e^liibiling opHk^BC<-DL-«i, but vritbtnt 
pn»niBtic (v>tor#, especially when cnt incabochon, uu 
ertVi'i. due to fibn-B of ft*b^:pI"^. 

II, Aventarine quartz, i^pHii^k'd with swdes "I 
nilcH «r Dllier mineral. 



J2. ItiipHrc (lUuriK, fri 



th 



e )vre*i 



•- ot iliAtUl 



mill 



•rnU dl»tribtiti.><l 
Tmginoiu. citbci 



.lennuly tbmngli tbt* inai^jj 



'I'loriticCruiii ctilorite, a«riiii.litii-, niifaceuiii', ariina,- 

II '116 uwiii^ lu «aud. 

tJnKrii! ery»lj»ltf alsu outiir pc net rated l.y mriiU! 

MieialB m topnr., curundum. uhrvBobi-iyl, gar»«t. 

iirtereril ^pecie^of bornbleiide and t^yroxeoe gnmjw. 

iiiiit«, z«t))iteis cali-ite and other carliuiiatcs of rn 

::!•'. ?tllbite, hematite. Ooftiiilu, [iiuf;ti<>tile. Qimrite. 

"ill, silver, anthnicite, Ari'. A^ qunrtz Itas bten 

<;^ttllizud llirou^li ilic aid wf hul waters or ul 

' .im, in aU ago*, d<iwii ru iIk! present. hikI U the 

Mi-'t cotmnoii ingredient i.f mcks, Iht-ro i« j'uod rca- 

<ii why it shniild thus !><• luuinl t)i<' cnveloper ol 

' ln-r vrvstala. 

'•i. Qiiart.2 containing liijiiidci in oavitiee. Tl:esc 

'jiiidii are >«en ti> move wttli the change of poeiticm 

if tlte cryttial. provided an air bubble he prestut in 

I hi! cavity ; they may bv dettelL-d also by the refVac- 

i >ti ofliffht; the liquid is either pure water, or a 

I fit'ral ttolntiun, or petroleum -like lii(iiid. ' 

!I. 'I'lit- <:rypto-eryrttaltini> varictieti of tiiiada are 

ii" fulbiwing : 

1. rhalcedony : il has the lustre nearly of wax, 

ni ie wither traaaparetit ur tranitlueent ; the color is 

1 i!e grjiyii^li, pale brown to dark brnwa, black, 

iidon ciiliir eoniniun, sometiime deliiute blue; all"© 

I'ther fhadei*, and then having other nHme«; it ie 

iii-ti mammillary, botryoidal. ^talactilio, and occur- 

■ :',:• ,_, ,,r filling t-avitiee in rocks. 
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^ CanwlUa ; a plear mA rhnlcudnny, [lalo to deep 
I tji^j^t^lt). kl«o bnivrnuh red to brnwu ; tli« iBtlvf 
irdtmyx, ri-ildKb bruwti liy tranAitiittPiI llghL 
•opnuw: ail 9)i]>lc ;;ici'ti rliaU'cf!oii_v; the 
iln»t<i till,- pn-Hoiic-i- Lii'osiili^ nf nickel. 
rnv«: traii4lticvnl aniJ liiill lc<'k ftrecn ; taking 
iU r«>>ina froiii the (Irevk irpaiaoi; il li-ck. 

i. Pla^uiK ; a ffttliiT lirifrlit gre^ii t<» lei-k (?'"<'*"» 
ta'I -uiiiftiiin.'ii nearly ejii«ralil gi*eii t(ili.r, and Kitb- 
Lnt)>*la(.>eQt ur feebly LraiiHliu-enl, iuniiftiiiio ^li 
«lth wliite. 

)I>-liotr<)pe, or liIuiKlstoiie, ti' tJi« kuiu*' Atone 
i'aIk, witli Hinsll »|)ot^ Iff rc-d JiiKper. lonkii 
■)r'<i'* of blood. 

Tbu JMp«r irf tbe anciifnlK wittt n neiiii-lrani 
nr triuiHluvtiit «tunu, and inrludfl. in Piiii;'» 
tUI I'Hn;!)! intloriHl wluiU-wlouy. i-xw^pt ilip tli 
lian , tlie mmt- aiithur '/ivm -tpcciul iirntutnunwv 
hy l'liK> and ifri'i'ti, »iid in«i)tl»n» alito a idiadtr of 
fiiiTitlw, n nisv culur. tlie color iif tbf iin'ruiiig »ky til 
tilhniiti ; fea (jiti-ii. eept'Uthiue color (yellow, )ik« 
•vfWOliDpi, smokt' cidor, but in fft-iierii] llu-re iw a 
lio^ of blue, whatot'cr the fthade. 
A. Agvtn; a variif^ated clialoi-dmiy ; tli« ''(iltir* 
' iluT liandml or in c-loinlsi, or due in viHibli* itti- 

flWlliltKl Hjcalf), where tliL* Uodii form dflicate 
'<vl tiuu of uliitt', lfnd<>i]Iik<>. uMxIlkc. I'hU- utlJ 
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iah blaek. Tin- enttrii 



ivlii'tsh, triim mixture with lime or c'lialk. : 
I Inibeddeii. I.iiitre barely glisiuiiinii;, .-i 
; breaks witli » deeply ttonchoidal ^Vactu^■ mi,' 
irp cutting edge. Tbe flint ul'ibe cbnih forma; <> 
nmisU lai-gel,v of the vemains nt' iut'ii^oria, s]},m^t , 
wiber mnrinu jirijijiii-tioiit. Thib mineral i h'- 
inx, aucurdiii^ ti'i Fiiclie, |)aril<r si^Uible silitn. 
18, Kom»toiie. It resembles flint, is more l>rirl«- 
1 frftclure lUi-re. apliutry. Chert in li teroi <ift*t|i 
iplied tu horniiUiue, and to ativ impure flint; I'X-k 
iclliiling the jaspen^. 
13. Batiftnitt*, Indian ftone, or toUL-b>toue. A Vi.E 
^ oi Idack »!lireoiis i^toiie or flintj jaaper. used t>D Ic - 
■ ■'unt of its liardne^s and black c-oior for tryiiip ibe 
imrily of tlie pret-inus metak. The rolor l-ft t..| 
t lie Bti>Qe after rubbing tlie metal acroen it inHkme' 
tu the experienced eye the amount of alti<y li .■ 
■Mtsplintry, like the h>'>i-n»toiie : it ptwiieo ini" 
^SsctifiiMiile, siliceous 01' flinty ruek nf firayisli > 
f-don*. railed giliceDiiii r*lHii-, and roBembles onlinAi ■ 
' luper, rtfvariouB hhade». 

1+. .lasper. An impure opa<|iie colored <(uar(K. 
It. The reduL-ing t» limnalite, or 6eEi|atoti(Je <■■ 

iron. 
t. The yellow or browii, colored iiv the b; -Ir -in 
peBijiiioside of inm, and beoomiiii; red *■»],. i 
1 heated n^ to fIHvc otf (be water. 




^ The Ank green Ktnl hrxufiitih ^reen. 
\ d. The grajrUh Iilup. 

'. BlttekiKh rir Itruwii blHuk. 
,f. Sifip-d wr riMoni jasper, havin); tliw VOI01 

brvnA titrtpei>, 
9-' ^S^t"*" ji^'^P^ >» D'xluleK, which lire X 
in brown nnrl yellnw raliir*. 
Pomelain jai^per ie nothing hat a haked c\»Xt > 
dtlTen from trao jii6p«r in htrin^ fusible un thu udgt-a 
before the blowpipe. Red porpiiyrj-, or iu hw 
aembles jaBpor, bgt is alta fnethlt: im the «<lgn, I 
.«Mi«IIj- an imptirc fel«ii»r. 

QiiartK IP alw {umid m the following fomie : 
I. *iranal*r (pmrlz, or quartz rock, which in 
of qnartz grains ver>- firmK nmipaclcd, the fcruvj 
pfVin hardly dibtinet. 
S. QoarlZMesanddUtiie. 

a. Quartz-cong)ouierat«. A rock made of peU 
of quartz with und. The pebbles arc »(iiiietioii» 
jn«|>tfr or chalcedony, uid make a beautiful nutnt 
vhoa ftoHebed. 
4. lta«olumile, or Hexible Muditone. A 
ind ruck, consisting mainlv- of qaartx und, bot$ 
l-faininft a HttU talc, and ^iOiH«scing a dii^re of flei- 
f when in thin laniinac, 

jhraiooe. A cellular Hiniy rock, havinff,! 
i fmrt jf ciimrw t^lnedanjr. 
Btrfomarpboni quart*. QoMts 1 
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jBnUt-r ihi' iV.rme of many of i!if miinTal ,.|. 
trtiic-^ it liae taken tbruujrii liitlier llic altetJi'ton /ir 
replacement "f crystals of tboee species. The miirt 
boramon quartz, |ineii(loniur{<liH, are tlione uf i,*»Jtffl<!, 
ibaPTta, flunrite ami sideritc. Tabular qiiar'x. I1»Y- 
|orit«, Beckile, Babel quartz, siticifietl she'Aa n>H 
lilidfied wood are fouud pacudoniorpli ized M* aU'I- 
batnerals, eitbor of carlvouftte lime. DtiUiolii*. rfii'-r- 
, shelU and wood. The texture of tb* •tivl 
|br inetance. Ih well retaini'd. it baring beeu >">TPt:<l 
fcj the deposit of sIHea, from its solution in llw 
wUb of tbc wood, ami finnlly taking the ptai-v ;*f t'i« 
Sralls of llic celte an the wood Itself diBappe^W't. 

Diiwolved quartz, or llnuid silica, fwcnra nft^n Va 
Bjiettteil natural waters, as those of tlie Qe.Twrr6f If^ 
land. New Zealand and L':ilifomia, mostly a« a 'olu- 
!|)1e alkaline silicate. 

Quartz is one of tbc eecential constitneiits of gnift- 

Ayeaite, gneiss, uiica, shist and uaany rflateil 

K!k&. Aa the [irlncipal eoitatituent of quarl-i tvA 

&nd many saudetones, us au unessential iti(:i''<lir»t 

1 some tracliytt) porjihyry, iVi;, ; as the vein' Ni' -v 

Tarioiie rooks, and for a large part of mineral i- if ; 

I forcifin mineral in the cavities of trap, l>ai^t 

fid related rooks, some iimt-Btones. &o., i<t*ltfTtg^ 

EgftodeB of crystals or of chalcedony, agate, cpinollaft, 

LAc, aa imbedded ao(]ule« ur niaeuee in rario'>i liin*- 

■tonee containing tbe flint of the chalk for"> ntlfid, 
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li-i'^-ltnie. ul' other ntni>»t(meB; theec noilnlos 
nlng iiometimes lavem or tnaeseB r>f jiwper ue- 
■lull; ID timeHtone. It is tlie principal mftU-nal 
tif tiiP [>elttil«s of ^ravol l>e(lH and of the eand? of tlt9 
HeaMltoi'e and river RandbedB. 

Independent of tbe quarts proper. a» has l)oen 
JB8t descriliL'd, nahtrc prodnceB a vast many mine- 
rals coitipwed either solely of silica, with filipht ra- 
riaticinH in iheirdegreL- of bardnpss or specific gravity, 
BUch ae tin? following : 

The opal, vrhieh is siih-divided, in 

I. The j}r«rious opal, exliihiritig a play of delio^lc- ' 
culon. 

3. The jinf opai^ of h_i ncinth red to hi-iii-y yei ■■" 
eoliirfi. 

3. The 'jirMioi, of l>Iiii§h white color, with reddish 
rvflectiuns in a bright light. 

4. The oommon <7^(i/, in part translucent, and u'lk- 
white to greunioh. vollowiBh, blnibh. Resin opal, wax 
"r hoiioy color, with rcBinotis luBlre. Olive greeit 
opal ; brick-red opal : hydrophane, a translucent 
opa), wliitiidj or light udorcd, adherer to the tongue^ 
and hbooineH more tranalucent or transpHrent in 
waler, wiiereforv its name. An orange, yellow opal, 
called "Forchcrtc, it is colored by orpiinent. 

4. CfaaM^ttff. Opm^w and hlaiafa white, porcelain 
whire; often adheres to Iht- longiie. 



HIT.Kt. l>K i>IUrA. 

uting ot o[taI of ilitt'tTt'iit gtm<i«s of rnlur. 
I 7, Mfnilite. In roncrelionarj fortuij, talHiroM), 
JBniform; opaque, dull grav and gravisli Itrown i 

I 8. JatpopnX. All opal, ci'ntaininp some tcllmr 
ixide of iron, and bavinp tbe «ilor of vellow jiw|vct . 
\ 9. Wood iipui. Wooil petrified by opal. 

10, Htftiiltt. Clear ^a glaeii and colorloss, ci>ii>ti- 
tating globular coai;retiunK and cni«tB. 

Fi^riU.M silio'iiiiir (iinter: also called |>«wrl 
iter, froth SatiLa Fiurii., in ilalv. and othiT ml- 
! rocks, fonned from the det^oiiipoHitton •>! t)i* 
lOUfi niiiierulB of voU-aiiic rooks, or from thi> iii|j^ ' 
Kins wntere of liot springs. 

, I'luat gt-otir ; alwi lalli-d swiiiinnng ijuai 
[lit, foncrwtioliary or tuLernee mft8sel^, wlilt<< 
rajisb, eometimes i-Hvoriiou». 

.8. TripoUte. Infuiiorial eurtli ; roriimd from tJi» 

licectnB shells of dialonioiin and other micro^t-i^ilA 

eieii, occurring in deposits oDen mileE in an-a 

icr Diicompacted or moderately hard. 

a. Juf'iiK'iriu/ earth, or earthy tripolit*, is » *«■)• 

rtui' gmined earth, linking oftdii \\Vh hV 

earthy chalk or clay ; bill hareli to tlie f-.-cL 

and «crat''hing glas§, when riil)l>i'd o^i 't. 

J. llandanilr: a kaolin-like vftrieiy from Frmiuv 

c. Tripuli sUttf. A slaty or thiu.laminiit'-d v*. 

riety; frugilw, often mixed with cIbJ'. "••gt 

neaia and oxide of iron. 
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umniKw/'Ot/^ A niTlk-white m(it«rttl,S 
plticltt, bBrinji; a ImnlnoKS nfunl^v 1 tn IJ, anil 
"1 ap. gr. wf it"*. wkI prolmWv n variet.r of 

TliEs mini?rHl U. [irnt>»My, iliemost i^uutiuinic*! « 
uwful iiml(>rliil for tht^ ninnufnctnre »f tin- koI^ 

Th'" oiiul rNinllj is likuwi^*' h q\mrtr., Itiit a I 
fnttt^ Mnd ■■oiitftiim some U'ftl^r, is »olab)e Id a IitN 
wlutioii of p"tiwli, vW.'.ir nuarU di"*ft nrtt. 

In KuglamI tuitl France tlie liinte from thii o 
ftK nioritlji empl>ij-<.-4l in the mannfaotnro of folil 
glatui; bill in tlie nuitiii) Suites clvnr^kud, fVnuil 
ri»er-heJ uf New Jersev and Ui8eiwi|>j>i Kivt-ivJ 
wlelj <ise<] in iU iimniifa'-ture Sand ^irtbIIv | 
■iiU of |«iik-lt-i( <rf (]iinn][, lull tti«re in nWt a grnii 
MOiU Kontainiiiij jMirticlttf of f4>lri)tar tw wolj 
()iunK, H'lterc ir. }ia» nui Imbq long en^tiigli «x) 
tu omti-'ciriR agouti tn iloomapoao ihe fel!*(>ar. 
QiiiuiM^' coDBift^ of ^»iiiH more nr 1im« r<'im<lc<I,1 
feotuetiiiieti mt^iUur, aiid tlieii prefwrnblc for mtwxl 
tar. There are SHVaral varietira of lite itan<(<*toii«, 
dUvli kf- miaai^eouti, an/iUojvoua, marly and Ji<./i 
OimtiwH taixd \i inainly coniiniooted qaartK. Of^ 
U A mixtnra of sand wilb iinbb'os. Yotatnic * 
volcanic origin : either the cinderBO 
I'ltlttdlava. .^f/iirfa^A/Mie/istheeartlidepw 
jEiig streams, espeniallr donng timra of 0(4 
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$Coti»ttriiU» lh«! (luU ■>□ uither oiilc of tin 
I U Usually ill lliiii layers, varying in [im 
larBnnmiiv, Iti-ing the ri:6nlt of encce^sive ij"|,. 
s ctrdor to tine the sati<l for the manufacture tii •^'t.i 
V jj^lam, wliii^li tiliall equal that m)uiiifactnrt-<i fr><ii> 
r iiifiiHurial or Giliceoiitt efirth, it h beM to •.i\* 
BRt tliu naixl with chhmtlydric acid, which in fu^nUHi 
F difwolviiig all Ihe fureigii subeiaiioe^, aiul ilien hjf 
Mjiieiit waHhitig§ aud ilr>'iiig in the tian, pi'O'hivei ■• 
y piira flilioa. Iron, clay, lime, which ar.-, .tiioic 
p leuR, fomiJ in the mini, may easily ho dete-'fi-J h/r- 
mo yartoae uhemicnl I(;Mit, i^ueh aa hy ammouia, 'iui 
U; \jy nxalatf of ainmoma, the lime ; ami oliiy, U^ 
Urbonate of ttoda. 

if the pure cryMallixed c|uart2. Hint nr hdii^in' n 
pioald ht! n^ed lor the manufacture, thu ^ame nxifl 
r redaced iul.) i^oarae or granular ctiudilion, m Uicli 
I effected hy calciu!uj> the mineral, and nh'-ii i«l 
, eold water is thrown over it, whereby it hi i en..* 
^untegrated and falls to pieces, and it is th^'U ^rojiid 
!i mills used by the g;la^)i miinufacturers. 

)re cloBing the chapter of silica, it ntuM tw 

lAted tliat nature haK given uh a vast variety vf ■Qt 

■ that the alkaline silicates of soda, potiiili *»(} 

in«, which are called the soliiblo ellicates, arc ojirCMd 

r llic (jlohe in such quautiiies. like oxygon •■"iif 

konnds with the addition of many otlier basi- -ir »•- 

if, that there are very few mineral suliataiice>' i-'i..«ii 
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. :. ropri*i»nting the tuxid, ic iii>t cdinbine^ 

i)>(.'lctiuMiti'iiii<ITnriiiiiif[ RJlicali's wliicli 

.. .ilni in »nli>iln(Hii and Ji;,'ilroiia MliiitUai, 

Item Kaving IcrnHry oxyiii^n compouuclB. Th* 

...... ..tivme HilieiUiM are again aiili-dirt<ie(l, as 1, ^ 

iUiiMie*; 2. UmsUieatea; and 8, S'th-tHif.alta; wliV 
tliu hyih-oiia silicatis art- a^^in tlivi<lL-i1 in rnrioii'- 
■•eeUoni}. TUi4 wlmle crni.t of the glolic ouiitUU in 
Mlicoittift. Tkc febpor mipa \» a piiro fiilioatf. VTk 
hftve a Roda feltipar, and a potasli reUpar, luid • 
lime feLqtar, whtlo tlio mica ia a conipnnnd uf ini)'i'« 
iioiubincd with ntmu uthcr bases, sut-li m aJuuiinii, 
miigncMia, kc. Tlie r^oliteit form a Ini^o dftmi (^ 
sitiralcii, whivli i-etienible tlic felspar, but r')nl-utn 
water, and are \<i^ bard untt more Tusildc, xncJi Ik 
ttu> aDalt-'initt, chabasite, aUIIhIc!, Iii^ulaiidite, &o. 

^» TIIK MAVOPACrDRK Or SOI.mLH aLkf», tllH alL»l 
If) ill iitipurtaiii^eiiext to thei|uartzorBiIi(iaBncliaat]i( 
soda and pxtaati, liotli of wttich are employod a« the- 
carbauatea wbinh uiijirlit to be pure. 

The carltonate of pota^li, Kbich is the pearbv)., 
taoKt be free from toret^a saiiiie siibatanoeii, Tln- 
g1w« nianufactnroni prepare tbat material by wa^h 
iiig tt IVf^ely with nater and evapnratiog tbc stilntins 
to *he formation of a precipitate of »alt, and then 
ti . watiT la ron tiff. 
I Tbe ^fa employe*! in the mannfacture U the 

Jl^l* tmli of ("i oil I lit; re J?, anil IB Hearer pure undiij?!; 
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^^^^^H MT.tUI, OR MLtCA. 
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^HEDuTiiin}; water nml other ttslte, wbioli oagl i 


.,1W 


^^M 


^BnmoTPd rrtrni it by <]UMj|ving, crynnlVmng, »tf\ 


iil-ni 


^^H 


^^MldDatiuii ut tli: ci-jalnls. 


i 


^^^1 


^H SutfAale of Koda, w flianber ealt, bu been 


''^' 


^^H 




.rjeli 1 


^^^1 


^^■ught not be employod. ns tlie same is partly icn- \ 


^^H 


^^Herrt-d ititt] eulpbidp nr sulpliiiret -md cixstilfl< 


,11.. ,ir 


^^H 


^^wdiam, which i» detritnuutal. 




^^^1 


^^1 Ftnonpar, n flnnntie of ualciiini, lOAy be ail' 


Ul ■•< ' 


^^H 


^HpM tuisture of ^^and atid alkali, as it pruducee ' 


inM»,». 


^^^1 


^Hjibtbltt siliiuti', vrhi<<]] will hsnluci Miun after .n,< 


.imM 


^^H 


^Hfuilbythe Hflitiity fur thie itlktili. In tlio ]>i 


"^ 


^^H 


^^■kii) of bard c-miu-ti le, tlio fliioliydrit; arid i" '< 


,^3S1 


^^H 


^^kt nm, for it A^»-hu iu tlip hnrdvaing t>t' < ' 




^^^ 


^^Hbft running a go<^H, |icri>mncnt oemeot. 




^^^ 


^^B '^ftfi aT$e»ic. ill powder laraoniou^ ftii' 


.' ' ■" 


^^^M 


^^H»Vpaf» o/ai»la,stt! nms] \n tills coni]i(iititior 


...J 


^^^M 


^^ft^dnco a wbitu eolublti glaH»; while, withnoi 


1 .itr 


^^H 


^^Bflmixtare, Uis pntduut u) grsen. From threo t 


"iki'i 


^^H 


^^■T'' oont. of eitlicr are used. 


1 


1 



THE AlAStSFAGTOKK W SUl.UBI,E f.LASS. 



• .1. The n)TAflH «oi,i'ui.i; uLitHt. 

It ia uliUinud hy mixing If* i)arl« powtlurcj qti^rti 
or ]>iiri> Minii witli 10 piirt;! |iiirifli-i1 pearl wAir*. and 
I p»rt churooal in ». Ilf^i-iiin oi-uj^liU-, wnl cxpwog 
lliG mixturp iM4enf! lo.-ft hcMt iniitl thti manA alW *ls 
hours kiH Oooome vitrififd. Cbarco»l i» cinpl^r'M 
for autietitig, liy its di-cumjioHiliuu, ttie protluctii-o uf 
c«rlH>liir Acid, u^ also aunie i;ulphuric at-i'! wliirii otnV 
li»?ii boon (tnidotted. It ia ^t prcsoiit, Iinwuvw, 
omlUod, itnd if^inanD&ctured on a. large ecalt^ Uia 
vilrillntinn it aone in ti revtjrbMralurv furnace OMfMi' 
bit' ofMdintHVunt l.goiito i,B(iu (.oiiiids. Tleadiai 
ftiid Hand iiiiiM bo wi;]) inixod tH^'ctliur fur tturui^ Limf 
ami (liu rurimcc tniHt \ni tery hot before tbruwiog 
lbt> inlxLuri! in if, and moat 'l>e conatantl)- kept up 
untiljV sniire tqaea '» in a liquid irnndilinn. The 
lAUffk loitM it) lima rakod ngt nnd tbmwd upon « 
#ton? bonrtb ami left tti pool. Ttie y!ii*a niaso ao i-b- 
xrd itf»|M«rp t^-lm hard and blister^, of bUckii^ 
y >Kdur, and if tlie aAlieti were not. quiUi pure it. 
|ll iiImi ho sdulteraU'd with formgn Hftlta. K^* pul- 
nd exp'jsing it to the air it v" 



UAVFPAi-tCSS tIF fULL'BLR IJl^fiS. 

»-Bci(litjr, uRcj by dogreee the fnrcign salu 
r frwiufnl tt^Itatiuii and stirrinp. lie corp^ilctelj* 
le|nrateU, particularly after pouring ovi^r Mk mNMi 
tome uoM water, wliich dii«6i>lves tlieni, liut ixtt tllB 
plablv gla<is. ^ Thf puritie<l mass is now i>i]i ■ ■ rm 
xta caaldroii, containing five tiait-^ th<- ' < 
hat VAteffin aninll purtinns, and with cvn 

:, ami replacing ocrasinnally hut wattr i ■ 
■rtlicbevnpiirutcf (hiring th(> liuiling.-Mitl alhr 'in 
xTionw thoeniire '»»»«■ is disinlvetl; thyli-in.: i- 
bored and bft to rtettle over nif^ht, in <<; 
Aile to Heparute Miy undenomppHed silev. ' 
»y U ia evajmrated still umtc until it hai 
ltd con-iislenoy of a syrup, ami staodiug aK'l%j 
I composed uf 23 per cenl. "pola-'li, f!3 p-i 
KtHea and 1'i per cent, water, (t has SD "Mil^ 
', aiid it «i>liib1e in all proportions of ' 
I preuipiuti'd by alcohol, an^ if any flalts ito-j 
p<»w they niiiy l)c wiped off. Tlie color in ntth^ 
irKIlu, liiit a-«Htofts a grucnisli or yvltotfiiih 
Wlor. 

IL TIlP UANIirArriTRR OP Bot>A SOLItll.K IH.A*f 

S parts silica or wliito rivor t^anil are added tH 

iarbonikte of soda fully ralelned, and '<i part 

loal, atKl iv'uien tr<-aIod Jn the same nianno i 

Potior glasB. Tlic proportions uC lite iiiixlLt" itfl* 

Kitered by rtw diflerenl mauufac-tnrfn;eoaiH jmipwiu 

llo 1(XI purtH Kilcx. liO part* anltydron* gljj^^^r^v't 



MANDKACTTRE OF dllLrSt.K ULAS*. 

90 parts (fthafotml. By the mlil 

r Hcdlea to tlie uaixtare^ihe sulp 

eBep«r»te(l. Aimtliur metluid le prni»o«ed 

solving tlie tinii m\v\ tti caui^tiu moiU ]jrc. Uuli] 

eraployi^ the [luwdtsrud flitit, ubiuli is diitsttlred | 

iron cHiilOruu under n i>ru««ure of 7 to 8stm 

'^ AccurdUiff tu Lic'liig'tWiiiliisoriiil earth' i 

lOttntied-iii phtcu of i>aMii on nccoiint uf tieing rei 
^>laIiU' irt iTiLiistio Ivc, and ti? {tropo^ei) to t 
part* iufawiriftl earth to 75 jiarts ^caustic sodn, I 
which 240 j>«rt<$',«!liita ji^Hj may In.' uhtained, Wvi" 
mode is to o^cine the earth so ae to hcooiiio vfi whito 
eu(w». and pasiiin^ it LhrougU Mcve^ Thn Jyc lie< 
]>n;;iar«3 from 75 ouncog calcined i^oda, dt^tsolVod 
in fivu timed the- quantity of bou-ng water, aud tJiea 
treated by 5(1 ounces of dry ala^ked liiuo ; thifi lye is 
conuentratud by huiling duvn tn 4S dcig. It.; in this 
boiling lye lyo ounces ol" the jirepared Infasorial 
oKrth an; added by degree. ,imd vary readily diB- 
Molvid, leaving soarcply any Bcdiinent. It hai< ihi-li ta 
nnder^u Huveral ciiienifions fnr nialiing it ciaituhlo foi 
OKO, such tut treating again with linip water, lit-iling' 
it and Mparati) atiy precijiuto feMniog tht-reby. whivli 
by oiibtimied Imiliitg forriie into balls, and whit'li call 
^hen be i.i^»arttl«d frimi the li.juid. Thin clear h'ntrid 
'hoa uvsjK>rat«d lo consiatency of Hyrup,- fumta a 
tw I'dghtly onlorcd, feeU dry and not sticky. »tidj| 
Mitudirt in boilinft water. 



'^■^ M.lSl KAITLKK Of Sal.lBI.I. <,. 

Vhwt faii-lj- hKgnn iheir work, and in Iiok \e»\»% 
Ithe ship liuilUer, cariieuter, inaHon, pBiniw, ttw 
^rwtd conlrftctor and tli« mechanic in gpsiHi 
binder tlii^ viiliiable siilisiancf indi*if,.n»u!i*. 
_ "yAttiwig till- most einiplv firocesnM iu {hn .Ilifli 
j,/m or miijiulacture of artiticial Ht.nu' !• ilial >jt% 

[B, wbicti consistB in tlii' tullowiu}; ir.uii n.-: 
\ The Vt»l after boing dried is work."I .ij. IrJ 
ritb tln! eiiliiril? BJlicntf', {.reparcJ from 
JaihI tliiitc, the liiU'T l>firig ijir>'«»)ved l>v ihfi I 
Hid «Tn|n>r»t.fd down tn a dpepifir graiilv vi 
Vbe plastic nm«6 lliii> prudncetl is obedliit tp th 

' the moiildpr, itnd van be manipui I i>i%fl 

jurin, from n cube to elaborate *freent.. (>■ 
Mtiine t« an exceedinsl^' i-lit*aeled 
Kiii'»6« su prepared i^ tlit^n ^utarntod wi|| 
^ak-iiim, iip[ilied airaply by itiimert<ioQk4 
hlie action of an air-punip ; in either | 
Flutlon being gra<Iuat1y heated to a bll 
tlS- F. 
The induruting action of tbe ulilurt 
In pri)mofed in c.lo»ed ehHmtirrs codbi 
■ steam buiior. When tluH ha^ \tf. 
FtuttivifDt b'ngtii of tinii*. by oiieuing a hi^ %m 
jj^is lV>r«fd by i^teum i>rfsaiire into a ftc;4niMj 
Hkviiig the Btoiic to i-oul gradually (n | 
|by which all danger t>f eraekin;]; <• il«i 
ll^r whitli ie liabli; Kk* bappefi »l.i' 



^^ 



tbflMHHMp s tnoro oufiiU-fisod nmouDt of ^ilioft wittt 
tbs A^kftFiee; UMlwhrnli solulion Iioa ln'Kn tuund to 
wtitk wul] fnr painL Siemcn'a patent Tor tho nimtt- 
' tiiro of Bolablo glass, cutiHistG in Uifl pnKluctiuii of 
h '^id quarts by digesting tlie mnA or quurtK i» » 
et ftin l>.iilcr tigliUy clo«?<) and at a tomiicraturc or 
nwiionding to 4—5 atmoBphercs, with the commi*, 
diustin alkaliei^, which aro berrb; rapavttatcd Ui d 
Active from thrpe lu four times the weight of etlicft^ 
a thin lic|itid. TIip apparatiii:, which was p8t«Dlt>d| 
1M5. w woll kouwu in thb cuuntry ; au B(»me | 
ihitu, many yeara later, ohtained a ]iatiuit J 

■ ''- *— ■" in the DniteJ Sintee, - wliich on 



in«pBi;tiun <)ou& not tli&«r from that of Siemena 

^ DiwcHpticm of Hiemea'a Apparatus for direuking 
tllica in' loda lye, nader a prefigure of Ere utmci 
pborCH, or tiaiy pounds to tlio ^ijuare inch. 



t6 ItANVrAC-rTRC UF itiLOBLE OLA80^ -T 

The -whole apparalud citn»i9i>« of llie hoititr A, Ai 

Fig. I rf!i>re:iftnt« the front sttlc, Hini V! ihvbnnmut , 
A. Ntnl B are voatie>Ued by tlin ptjte «. TUe 
^«lt]<> B U eonatruetKii of two ^tmng w»\\», whi% » 
t! & uf the width of 1-2 inr^lies. 
The itteftm jiai^AeA ltin>Dgh the \njie a inUi tli* K 
mi. In order to reach itie inner IcftlK-, whieb < 
Kftotl^ tight, tlie wall r ha^ lo tic unscrewed. 
\&e middle of this wall tlie liox tt \a now stM 
FhJeh encK-Bee the iron pipe <•, paaaing throiij(d 

m^i of the kettle. Then the ehovcU, <>r 
St/*, are now applied with a whvel j m 
ffecting tbfl n>voIntionar; movetuent. 
wlw A M wen ai tho front wall c, tor inni 
|(lAgu of the water in the- inlt- rior kcttlf : i ' 
« for pumping auil discharging the- coin 
(ho eucJt t for lutting off the water, which W9« ' 
lensetl in iIm^ st>-am tihamber C 

The niiter kettle is sumtimdwl with ailiiK, of • 
tliur iion-i-oiuluctiiig »ii l»itntioe. 

The boiliii* ia supplied with ventilH and mar < , " 
ind tlie kettle B is teeltd to staml a ]>n'[>^Li 
boo pounde )>or square int^'h. 

Tbi! kettio h now tilled witlt the nccee^^i i 

fit ftilex, after ibo front wall lias been ecu ' 

■neanit of the cock 1, an<l iii tillod up witii ' 

Klfe, which is eoinpound of I'Hi lbs. carhomir 



tPl-ARATUfl FOR DISawLVINU 14V MiT/. 
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I uwiTi'Ai^ri Its ov siiLUHr.i' <ii. 

•u ^1 JiU'PUd wiirer, unil 1 lb, of sHcx fur unoh ( 
of svHta' ; wli'*!' lilletl. uad tho steam having anatid 
tlw l<:n^>>*'t *>'' ^^^ "*»■ to the et]uar<< inch, m inilioi 
by Umj i^f*''^' v«ntil, tho oook w is Ltpciied, wliof 
stearu i'>iu4tM to tbu utiier kettle, and (;«n(leQde3 
the r-ol<t V)i)' <jf tl>o inner kettle ; bore tho temi'-sHf 
ttin^ is fai'^p'l, and si^eiimes mod a jirBBsare of *i'.tY 
puuudsv *l^'c'' |M)iiit H indicated by the u»cii|>a vf 
Bteam flfOin tho safety valve. Fire ia now kept n|i ^lr 
six to «igbt li'iurd* under a constant escape rrf vapnr. 

PurU'i^ all 'his timt- this bhovnU or ajptalorr »r^ 
kept in iawtioii by ihv wurkmcn. and then tiie «!« 
ooutaiui^ iu the kettle will hare dWnlved from H(f- 
80 per i^eiit.. and !» drawn off, and may he re^fllli'd 
■for a new opc-ration. 

Tbv. appsrntiis may undergo some nicHliAcetiit'i t*' 
the Bjrluii>r>i ^et a different fomi, etc., etc. 

Tlio iiilica to l>e employed is, a» already stad.'! i'.< 
be, the (MimmoM nand, whiiih is at lircir caloiiieit \x\n\ 
ttirown ]d water; when dry, it U jzroiind h;^ tim •%» 
floor. 

Thu liquid HiliRa wtifii diM^harged from Uiu kitrln 
may be evaporated to dryne««. wlien it ai^^umes a 
coilipact mass, a vitreoos and crxchuidal fracttiro 
and a hardtia^. »o as to jjive spiirkii on ^tcd, without 
tl HttlcnfiHii of tlint. 

Thv 'tolntion as it is obtained fVoin the kt>ttl<.< tof^i 
'" ' frt«d into a white fine stone, by mMuig I 



M'^ 



uksvrxirm&K of milcm-e <>i.a>4. 

, nntil it B«Miiii«» n xilwtic inaee, my i^ i 
|tb I - adclitiuii of B liuJe c'lialk or lime ftii(| ^ 
wJ ! '^^' <-'Xl><^Ai°g ttiiri [naf« wb<?n formed inti; . 
Btoneti f>r nl)je(;ts to tbe alinospbere for wiut^ |jj 
e stone u now in the be^t coDdition. 
iTtisteatl (if fluu sHiid, fine powdered dry i.jti« 
py bo 6ub«liliired, and & bettor stone tbL'r^.),^ i 
lucd. I 

DiOn the niAsa i=$ dried, it mnst iiticli^rgo tli.. 
» of a hydraulic press. 
J The addition i>f chloride uf (iRlcium and tjhloi 
r iron, oitber in liquid »\&\m ur in dry pofvilen 
^lily roRonimended for prcinioting the har<)"(ii| 



I Siemena' remarks of tlie spplication of thr ♦!(«» 
Iqiiid, thut ibe simd to be eini)Ioycd tnnst Uo Ifnit 
jllciiied and tht'u thrown into cold water, an ' .'• - 
«rds ground into fine powder, which, wli' 
nth bis litjuid, buoonii'A euinpAct, inr<' 
liite, posH^Mitig a vilrcuiis and ixinchoidHl :. ■ ■. 

i & hardnv56 so as to gice sparks by etcoh 
fThe Mme gPHtleman also reoomniend» for t*" i-'- 
notimi of 4 whito ftfone. to work up tin- lii 
nitih BO innidi liquid iiolnlile glass su Ufi : 

■a, iiay from 3—1 parts of the caii'l 
tquired. similar to potter's clay, and adding, 'i ib* 
tie tiniD, a «maM ijuanrily of chalk and Qi-n cl^ji, 
kerubr the ma&f bt'o/unes moro uniform and 



A'AKPrACIVBB OF SOLUBLK ilLAU. 

\ 

pMparod in tl^it mnnnor, ubjectit ui«uldi;d ur 
/i i~:~^tii r.ho mneH iiin«l be o][poN>() to iht* itir fiH- 
'iiii". 

Far tnonumi'iLtti, iiiilUloiKte iitu] >>tlier building 
materlnl, lie uaes 1 part liquid i>ilica, to 2 parU flna 
•ntiU and !2 part^ (bourse simrl, whir,li mtu-A formul 
intit tli» df'T^irei) aizea or objecl.^, after huing dried 
WO]; euuugli in the air, arc Inft in a li«ated room uf 
T5* for HCVwrftl dwya, i»nd even u> the hoilinif point of 
VAttr ; Un'V bcci>m<- no liard, afler n iapne of four to 
iix dajii, that tliey never crack or fall to pieces. It 
ti eIhi re<>niiiin(.'ndflfl to expniie the uinna to the prus- 
mire of a hydraulic press before exput>ing to the air. 
For obtaining a eeincnt — roofing and wall body — it 
b adviAnbli"! to add the cliloride of oalrium to the 
niHM, and (hereby ihi? oxtscus of iilkali in a)iiK>rbMl. 

The inasH bo i'omu-A may be nldeped in a eolation 
of cblurido of uKlcium, or ohlnridt' of iron, before 
«xpo«inff to the Ht tnoApIiere. In nil tUviv caeea the 
lilioa on^fal to be (ritiployed very cotieeiitruted, even 
hi jelly form. 

Tiif UK«e of tbc soluble g\a»6 nro bire cundi-need in 
a aUi>n ftketcli inti-ndud n»a circular to thi'-^f di-«iiroua 
Sf obtaifitn^ mtme information : 



TRR OF ttOLUHLE i 



fVlHK DSM OF *B«Lrm.lt liCASS (tlUltD mUBX); ;i..Ai 
BOVA.AlUCAtS OF I'OTASIt. SIUCATB OP SOtiA • •^ t 
(COHUIMII.) 

■' Liqoiil -lilii'M is uww employed in tlw .r 
uiv useful purpMea, and partu-ularlj fir jir 
\ stone buildings' from (lecuui position ; >'<>r ln^ia 
^ Au artlHcittl stone, and thereby rediicint; t1>v pfj 
t builditi^;. and making a t-oinpositiun n- 
tfelitAl. Ihs iiiirodui^'tiiDi lor architectnr' 
hcnai date, aud tlie true and [irujwr luctb ' 
Ulun itut yet mi nn infallible btue; but 
r of *>0 "ast iniimrtimcu, tliMt KXpfrinii-n' 
ttnaaUjr ^ing >m for making a perfw-t 
t~ originul ingr>;dienta. 

■' Till! cHUrifl of grudiiiil decoiiijitHiiliuD ■ ■ 
-loiM! ii attribnied tu tlit; expsiiiMuii and <. 
iif wutcr nbsorbod, as well an to tlie i-Jinn 
f carboiiif acid of tbe fttniospbere, wbit' 
iMirtiotD' ui tbe gases from tbe siiicatue. .■ 
iiiij; ihereby fliHca. Muuv jialaees in Eiiroi' 
iiid otber public hiiildingft, bavc buoii rtfuti 
liio eilicute, Hiicli a* the Louvre oiid Notre U\ 
hi'dniliii Paris, ibe lloubei^itf Parlintnent 
■ U'l m oilier citiiw. Still, il^ general ap|>' 
n(i?l wilJi manv failures. It was fonnd 




'PMTTDNK t)P ttOLL'BLE 'tL.tW. 



Kt^ilUhe eHfept Itcfiirc (tn-aiknli Ilqa Imd tinm 
UV tfufficieot iiiwntitTuf carbonic arid (Vuoi 
L^ftiitf^ uitl to liht-ratc the insoluble Bilioatc. 
ii.£ ^.iill priitluce ci'arkfi. iinO n grurluni illcitf 
of ti'*> siiri'aoe nr compouiiti tn putiecci tbwu- 
IiV. Nuiiik!roa& reinwiiefi wure hiiggtsteiJ tn i^jnnter- 
ilct tbis evil— -tliL- «liii'ri(]c^>f c«U'iuiu, <ix;n'lilori*J«- of 
itiagiieHium. O'^ bitlt-ni of ihc balini-s, snil liydrofln- 
orie at'id. At prcf*i;tit ti (.■oiii.Tftp stone i-f cooitid«P- 
aWp Ittirdiieft** and 'liirnbllity is now int-jtared hj 
iui-Hiit> of {^resvter presume and profiiT iiiatiiiiiilation. 
llii; main obj'^ct bwng to ucutraliat- aiid ustraut tbo 
alkiili, und tn f"rm it milid nhiftnical conipoiind bv « 
MOond api>liiialinii of a weak want of cIilorid« of 
calcium iir magiiesiiiiii. 'I'hn uttjoot iw imw t'nily 
aehievL-d. 

"Aiiotber important a|iplicitti(>ii of tin.' soluble 
glaea 16 Kj rend^ wood DonioflainuiAtile, and fthip 
*uy coinmutlioah'fu of tlie fire, and at the waiiie time 
prucff afrainst watvr and damp. The wood, tindicr, 
or other Kab(>tan»eii, after being boiled for xevoral 
honrfi in tbe nolublo glass, then cxpoafid in tank*, 
eoDtikining solution of lime ivater and I'oliiliont; of 
cliluridL- aAl<>iun), i.re livreby petriJied. 

*' Itulntad alei-perv, (.-roiis-tics, bonec, «hip and 

lirldgo timber will «Uo In: silicitied by this proeow. 

■">'i_*i'i |i d(.^ bcc'omo wore diirabtv and li 

' -■■ of vleutHcily. TIiu lining of 
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i;«U and other liquids, the (!oali»g i 
I cietorns, flour biUTeI&, to prevent i 

"■Itii; musty, U vol^- easil)- and etfecf unD 
■ 'jii.T uiiil jiKticioug nse of the liqiinl 
" Soluble glaK6 may l»c mixed wilii . 

tp 7i!getable and animal libre, :iri<l 
nfuctiiro Iff a varivty of ueefbl u 
p, trunks, (tule* for buute and -I 
kk and handles, fnfahrabfe an>! 
Wnrt«, iAc mluhlf ghie can Ire r.'hj 
-"•/ jMintK, Cements, vornig/ici, etc.. 7'. 
*A the drtHy d*niand» in nuffieient ,■ 
" The dentists make iii^e nf the b\\\' 
ir phuiter nmuhU, or in case of iiti 1 
: ,.fa»et oftieth. Valuable doi-iim. 
jiroof, and paruhmunt hoard, slar. - 
toraented together, aati cracks ni>.l 
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The woolgrowerp apply the »il'cate o( w,!.. 
i=h t" the greatest advantage 'or cle-iJ'.>> ■ ■■ 

ig the fieece wool and mal.e it ^ 
A llArd and ornamental ecmoiit. 

iihled like plaT;t«r of Pnrifi. itt ol>r li 

^ture of riilicalf of soda p.ml grnin 
. i^iii-«ian liiik4?Mti>ne, which may bo u 
ral and i-ak-inud iu eciual iinantitiftH, atxi i' < •'< 
luuaa 1» dry the b)tt.ern l,uhiundu of niaj^iCMtim; 1 
daiintjs !h added, wliioli will liwrduni,!! »•» "'♦•" 
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itt{ rA\M -I'd roofinn (■♦•niPDl v inaik 1»t wJdiitf; t« 

* RiMt tliroo [tare* ofwliite trnnA. 

" Tlie tilicat* U «lstt naed for pem<tr»nnK ttrebrick 
•lid clay, in unler K* mokp tlictn umre Rr*j[>ro<>(', 
dW ii*ed for wtiiieoMiig Ow wh11«. For inxHliii-ii 
iliinlilL- pmu in inm casting. Mich sf triniai 
Iwmtoris -tovi**, etc., and aU" for mflndiiit; airOiftfr, 
Ruilur makerw tan produco a vm- dorabk- tv.iing \ . 
ninkiii^ R i!eiui>Dt of aUEciMv with itsho-lua aad n>a>< 
giiniM' finolj- grwund. It rmidcri' TmilcrB and oth" 
in«r»l)i4> veaeelt" [lerffi-lljf tlri*|»rinTf, uiiil lli« liml flr- 
snd itnti-nitit jiiunt for iron, istet'l bihI liniiw. TIiom- 
vri n i^rcat Tiiunjr wore nBt-'fiil iLpjilicBliunB in wliif 
the mli«ftt« majr be nsoil.'* 

The alkaline itUiottv, ic* h«re W'H Iit>r« dt«mb(M, 
liaVcft lirif^ht fullirv fur t.ltvir «)tp1k-nii<»i : tlii» goiitM 
of tiie iiitirtrcrith rffitur_v cwinwl fail to acpomiilkti 
thii pertbctlii>; llm w<irk bi-gun liriy \ hlth Hfro, and w, 
ilij» miiiuent ntiU linfjU; m faii)ti>. En? lonj; wc 
1)0 vnablod to prodiiott an aMifliHal nlimf whirb vball 
cxcwl natwei wmrill lie abli' I.j iiro«iu<H!» iwrfect 
silicilicalion ofwixnl and olluir ot^anit* rnnttor] «rc 
will cbftUcnitt' tbo atiu>i#ii[)ere aiid »tb«>r fhvtnioal 
' ' ■• <i't llicir l>efil fnT fitniiiiif! n dpcomiioei- 

'iLlerials iibiaiiit^ b_v lb<' tiew attjuirM) 
'tifir ai^-tion. Tbu littora <if Fm-li, Lie- 
II. Vioai, T«iuv, {jiitTiii un 






ttve feiHy Ijcguti titeir work, iinrl in ^*ti vesv» i 
B« ship Itatliler, oarpoDLer, n)ftM>Ti, r<>i!"<*'-, •< 
I imntnictor and tliu mcclim. ■ 
eider iIiif; vsluahle ^ubetanct^' m 
IjAmnng (lie most Fiirriplc pri«:<r 
pn or mariulacture nf artificial -i. 
Ite, which confliets in the t'olluv i , 
r|Th«t\.'!nd after bettig dried is v, ■ i 
pjth th>' fliiliit'i]? silicate, prepan I 
M rfintu, the latter hoiiig dinw-l ■ 
||d vraporatud down loaepecifii 
a plastic iiiaiti^ lliiis produced U <>;.< 
'.the mouldpr, HDd can bo maii'i ■ 
^in. from a cubo to I'lahorate »<-V' 
to an excecdint;lj ehi'seUd 
«u prepared ie then saturuttii 
mloiiint. applied dimply ti^ iuimtr. i i 
tlieactiuuof an air-pump; in either , r.. 
Ixtlun being graduatlv heated to a t> •< 
.MS'' F. 

The indurating iiciion of the chluridi. 
in proniiXod in closed chambcra comiv : 
'^tuain boiler. When thi& liuii been namti-l ^i 
iirticii'iit btngtli of time, bv opetiinf; a ■•"rl< *! < 
tioD it! fiTccd by^team pr(*esur(< tnlu a f>t::ii>mlt> vitA 
bcr, luavinj^ tht- stone to eool gradual!,- in 
vapor, by which all dongcj of Ktat^kin;^ -f •> 
t cR*aalty which is liablt* ti- happeii «l'*'. 




uee are *>sptM«d to rapid oxtrGniM of toinpfni 
I the 4>[>en 4ir, In unlcr to reiouvt* nr exirw 
■nble mIu of calcium aiKl ii»(fiiini from i1ii> 
P«f llic i»liint', wliich is «l}'<efte^ in tbf ^ame i 
ihumricr* ly t!io adiniusioji of aU-am, or .stffam 4 
water nllemiitolT.nliicIi as it riiit(ic*iifte^ imil l-cc-fii?* 
iMitin-ai<«(} wtUi the (talis roferreii to, h n'tiirn.< 
ti ■ i"nl^r, wliiirc lliH Metim \s (forierated, intl 
II : (ily iif calcium ia again niaU«> available for t 
'jycr-j.\kinf, tliUs olrviiittiiig the EPniius Ioe8 iiij 
r wasJiiHg tilt) stone in the way Iiitberto atU 
3 Mr. R. wiw iod to his last Qxijerim'.nia fi 
M'aultH which be <li6V4>u'r,.-ed iu uianiputttl 
\pI'OiM!d, at tint, that by mixing eand u 
t of aT^tiq with the 6uid silicate into a Ij] 
tttv aiifl cxiHwitig thi^ni lo ih<- air, they w 
pennan"titlr #o1iil. Hut he fuuml that sIum 

e very ftoon became di^intvgrati^d in unv I 
atm'>)l>hRre, and paiticnlarly in EngluiKl, at 
ntriT indiiratt!. T'» remove thit ^.trious obj* 
fiahjecioil tJt>;ii> to ttie ai'Hun iii iivaf in n kiln, i 
found thbii that at a hri^ht red ihv Ofinentinf; i 
riBl or Ailicate parted with somt* of it*- fn-o alkifc, 
ihc portion tbna renewed conihlninf; witti ttoiuw '~^ 
iim «»iid 'o priiju('« au msoliil)!^ jrl»«*. nmitfiKted 
Lit «X|rti*uii' lo any of the acids pr«t*(:iit in i!ii3 air 
•Qil not crftckinj; by expiKitrs Ui f'niMi wljuit damp. 
Thle artillwal Mont coohl hi> iiia<li- 'o pnnina «*• In i 



J«)l a>liipt''4l for tiltvnng ftlHlie. or it cnuM litt 
fenij-aiaed Uy meolianiciil ((rcs^uiv bflbru burning | 
lyioid a malfrial not infi.>ri..r in iu power to 
imsplieric uction and even aliaorbtioii. Favittg 
i. ganlcii vaaee, ljxlu«tt:r&, tomt>etonc« Hiid vkHoiis 
iehiK'ctural featopcs, often contitnicted of Utth wtta, 
D produced of euptirinp quality and gr«»ter dura- 
lily. Tlie sioae tUu« iii»dt, however, after fiomu 
kpu8ur«, wu frtund to livcoine un&ighily, owing tS 
t «fBon.4CCQ(% of Uio saliao inntter. J[* 

TLin (Hiteut Riliceoob stout; was «Uo found loo o 
(iMve U. s^nie into general use on a large ftcul 

I ilir iiivcator Iiiib. ir la&t, Biii.>CAt ded in rea<^ 

I A Mlisfactory rusult. 

Till! audior liM, many year^ ago in tla* v^ut 

I ^periuicntG, Buocet'dt'd iu pr^itarinp an artifii^inl 

me in thi; following niannvr: — Fliiontpar, flndy 

Jnund, is raised with tlie powdurod eoluldf glaw, 

riisrU of tlic tirst to I purl «f ttn- laK'T, llic mixtam 

into a lliin p»*ie by tlio runi^otitruted tii^uld 

lilul)lc-g]aM», mid tlicn an inncli fint-ly powilt-ri'd iili«]l 

piietttoue. or nia^noiiuii liinwtone udd»d until tbo 

> Ut^mof lUii-k i-nough to fonn into iiiniddd or 

ikxik*, wliiclipvor may be dwired, Rfter an tixpo- 

I of tUrec to four diiya to tin* atmos'^herc are 

^Kled Iiy H wt'ak nolution of chloride of 'alcium (3 

bund» dry utiluridu lo tli« gallon n'.liul water), 

nil) Ur)uid will Rf^witi he aWtrliGd bv iiie stone; il 



H\M;rAill l;i t.l ^i»Vtn.H filUSr, 

in titfiti ex{Mjan>l «^iti tti tbt; atniusphurt! (6\ <i 
» dilnte lijrilru>AuMrir mnd h then ftpplii' ! ' 

pnii^, ftml again rxiiv^frl t» the itiiiiai.[i) 

tjapev "f a weolt Itie i-tt'in' is iie fmni a- 

lortfr, and iu>t liablo io unuk nr lu difiintHt. 

Tbis co(a]WHilit?n i* mui-Ji ensitT ]ire}far< 

Atead <(f <n)iumoti Htm.-, (^Imlk tnn.v tit.' enlttiti 

UiH result in still in(>ri> fnvoralile. In^tcail 

lin> >|it.iMtily iif limu. isiar&r mud tii^j b< 

•..!.( ' n(| aftwr lliu stdiiQa are uiuiildt-d. a 

i.ilie imwrtiire, BUil ibeii exinined t 

. 1 to whii-li T,bD i;lilt>nde> iif (-laleiuiii 

ProwE i>ver it. The prit-c of bydro-fliior 
[UB«1 for lliiH |iur|>y6C, co*t& ulioiir SS ■ 
^■" ' :(nil tliis imffires ftir l«n wiunre feet 
. or, ubwrveil, tiint Uic wlublo gl 
K.. : ill t>ewiu tb'i pf'tiwli Kiljca »n>l D<>i 

, Hi hi' ibuntl % lii* experiraoiit* tii !•(,■ indifr- 

iblr, tilt! sudn siliuet« doe* not prfxitit!!} Ui«l ilu- 

If and Imrdnww tbat tlie pi^ta*!! iilicat*. 

Fiirlliertnuru it may bu remarked, that exp*j«itig 

thf i^r^ne »i> prepared niR,v b<4 subjected !» a bfgb 

i.ire nrnul ; it may be left; to the operator tf» 

tii^tlier it will improve rhe ttoiie bj fbi» mx- 



>\.r the «ttiidsione ittiitatioii. when 1 part liijMid 

Mlulib^ glaa^ i* tn be mixed with 2 parts p.<w(Vroi! 

■'♦Oluble giMs, aud 15 part* of *Bn'i i^* adiifl ■ ttf^ 



(JTCBK '-<r SOl.UI 



J to OXjiORC the maee to grrat pwvsiire, Iiii! 

I" > nol (lie addition (if cliloTiclp of falciiiiii. 

■'Vi>o»are to jinat licat Ib ini]ispeiio«l>le. 

«plifli-ial Btone msy bo also obtiiiticd bv ihe u«! 

; nlkuline silicates witli uoiutnim chalk, wlilcb 

t even cold with the liijuiil pilicft, U) At 

I into s!lical« of lime aid carlionata ol* i 

: this cumiiusition, when exposed to tliejfl 

* iu a few dayt hard enough so as to ro^erubte 

a>llic linii), to lulhere. when wetted a^ain, like 

>tt, which may be iir.od for roelortng eracU'- 

'- ')CQ« ill ninri>Ie works and monumetitH. 

tUticatiun (if c^balk bits led to ni]nii.-rui» t 
lai, and re^tiltL-din tbo production of ttrt.itii 
liiiiiuui the formation uf hydraulic litne, tijdra' 

i the variouii fumeutp. The firel ^i4ceG^uI 

le treatment of chalk with the silicate 

i shown that tbo hardening of the chalk 

ii(1;«1 to tliu dupth of fonr IncheH, which not alono 

iw.luced from the d«x'om position of the silicate 

carbonatu of iiinu (chalk), but aUu bv tliu uar> 

(Hiio acid of the almusphLTe. If tw.i halls of clialk 

r equftl size and qwsdlly are nilicified at ihc .aame 

Bc, and one "f ihem ie t'xposed to th<' atinoKphiTr, 

B other kept under a bell f;\B.s*i, where the carbonic 

I of the fttinosplicre is withdrawn, the firM will 

iqnire more hanine^s thun the other, wliioli provea 

t the Militi<-;i!i.>t. bus ll^r^illlll'd a hvdrM 




utNurAuriTBB or soluble < 

CKTbuitntc uf lime — whit-h loosos hy degrees iu WBler 
of crystttllizstifin and a cimtraoting [jnx-ipitale of fti- 
lico. wbivh coritributee luaitiiv to tbe liariltniu^ 
tittf lAtme. 

A hydraulic Uuh' iriay be obtiiiiu'd by tl;r iti 
tare uf a fat i>r rich limestuiif? cuinbinod with en 
ble glasts in a dry «tat«, day 10 parte itUicati; 
IfH) parts of air limti, both fine ]K>w<]cr, wliic-h pnivr« 
plainly tht theory of the pari whieli the eillci 
play in tho prixluction uf the native limestone, 
i artificial hydraulic lime, mortar, ocinpntjt. and ' 
I application of all eilic-atwt for the pnrpoeea of bqitfl: 
,tttg, prodnctioa of artificial lituncs, atiii the 
^ion of of^vnic into inoi^nio matpriat->. &* wa ahuV 
'how liureafter. 



fHYnRArUC LIMESTONE, ('EMENTS>.NB 
I'LASTKIIS. 



It iii iiuo«bt^ary Id (^xIlluill tin- iiitiiii rnHtvrial used 
Jin Uiiililing. wliicli is lime, K'tiiri; wp pan priweftd 
Ifartlter with uur Bitbject of ^ilkiitJcuioi), or miitktloo 
wot llic >«aine iml»tKiicc-« hy nmHim of urt. lnn<*rl}' ais< J 
ftx(uir(<<J, unti wliicli biili^ fair to uxcel ntiture. t'roml 
iftUfl i>f Antcd's le(!tur<-a on prftctii^al gf^>lo^y, tbe^* 
(ollowiug iirticie on i-emt'iila iiiul pUslwrs giv(y» a , 
gooil idBtt ijf thoir iiij))i>rlnn<^t:: ' A ' 

"Tiie e&rliuHt iircLitectiiral eoiiist ructions (o fastwi^ 1| 
IllDKOtUvr the briclca or atonea of wliiuli bnildinge are 
I ma^lv were of various kiuds ; the moat common and 
l&miliar i8 callftd morOir. It is olitained by first cal- 
jfeiniiig ojtuinuii Uiiicetoiic- in t\ kitn, and converting 
Kit into quick lime, by depriving it of its carbonic acid. 
VAftt-r calcining, the rettiiltin;; quicklime is a whitish 
rgrnj-lBb jiowdery and tTKckud substance, which, on 
Itlie ajiplication of water, abfiorbd a certain <tn»ntily 
Iwith the evoliiti<m of nnidh boai, and falls into a tine 
■'powder. Tbiii jKiwder, furtber muistenud, niado into 
I thill pa»u- with wnti-r and mixed with two to thrct- 
^ttnM ite own weight of sharp eand, is called morlftr. 



nrPEAVI.IO LntBSTUNE, 



''EMENTii, Elv 



Slaked liuf, or hydrate of liinc, m moi»ttMicd 
lime is nailed, alKuirbs oarbiiaic acid from tite u 
in lime inorur \a reconyerti*il into limeston 
the (iperfttion gow on under iieculiar cutulitioUH, and 
ihe reaull U aUo pu-cutinr ; for n fllrii of Hilirnto of 
lime ii formed round ettch p;rtiiti of Mtud, and tlins 
the wlidli* ma** Hnd tlic Mtoiiff*, Wtwi-tiii wliivh it is 
pluced, bwiDme in Uuks luoro oorufiact th»» llio pw- 
ttcleA of limestone. 

"Ab, Uowt-ver, (licro urc differciu kindu of Tim<t»tou6, 
rwre or letw impure, llic reniilt will he Iimc» ofxvry 
dhferi'nt (]iiiUititci nnrf propt-nifs. Tliew; rv(|uir« «pe- 
cittl trealmt^nt I» uhlHiti from tbutii Uiu litMt results. 
The ptirc*! oarli'iiiiiti- of lituf, imcl) ii* murbli-, (>r 
vlialli, miike wlml. U uHllud a rich lime, McUing tlrmlj' 
only ill dry air, wbilti tiiB vcr>- iinpwro carboiiatcs, in 
wltiuh rlhv ie largt-h' mixed willi tin.' Iime«ti»tv, ru- 
iiuU in tlie productimi of liydruuHc 1ime», wliicli set 
iniir* ur less rapidly in moint air"r«;ven nndcrvater. 
Some nf tltfi impure limcfttonep' htm usvd Jn tin- raanu- 
factnre of cemi-nta hy tliv ndmixtnrt; of ilvfiiutu pro- 
portions of foreign in^rtidient*. Homi^ tiniM by tfao 
admixture of certnin sab!»tanwfl [as piikzuoIhiik] with 
the ri(-h limeft instead of >>jind liydntulio limoe ani 
pnxluced. Tliere aro fuw «uh,jcct« iMtitncctod with 
the application uf geology tintt nro more im|>ortaa< 
than (he dett-rmination uf the material tba 
u»ed itnd tho treatment adopted in variotUi oountr 



HTIlKAri.e: l.lWKttTI»XK, 

1 U)K>D the liTne, iiiil hy the eide cif it, And t 
lit aliuold bi! frei|U(-nU>- Ht!rred, more watttr 1 
tdtfd, till tiie whole ie iiroiight to tlic comistcucu or 
fti^tck jisstc. Wheti tbe mm:- jiss aoolvti, which wilt 
%bt t»ko place for two or tliroo hunrs, thf wliule showUj 
1'.- biratuD up again, uBttl a tiroi but Iciuiceona paste 
M prodnced, rosttinblinp clay prepared for potter* 
I innfaetnri.'. Voseels being then filled with tliia 
: iiic, t.r obisinfd from «ich vnriutj of LinicstoDr, 
■■':'.' da.v And buiir of irnmersioii should be marked 
l">n lliem, aftfir which thej iiri: left to eoUdify. 
■' We Uiat* obrain u Iwt of the Daturu of the malv 
riidw ilMd, which itiftv hi-long to one of fire clatwt-— 
(I.) Hich Limes. 
(2.J Poor liinee, 
^^ (S.) ModerntL-lj- hydraulic Hme^. 
^^ft (4^.) Hvdraaliclime«. 
^V (5.) Einiue»il; Uydrnnlic limeB. 
^H^The word h^'druulic. an applied to lime, iDeAne 
^BUy, that. It p4i^e6-'<et^ tlio property of setting, ur be- 
^Bbiagf solid, in moiBt air or under valer. 
^Hf'BJth liinea are obtained from tlie piiifbt and 
Tiardiwt lirrioatones. When slaked, (Ik-} incrmse to 
ible llieir volume; if employ Exl alone thi-y remain 
1 illcrcd t'vea for years, and thcv arc soluble in pure 
Lior. Limustoues that ronluiii tVnni Ji-t> per cvul. 
_ : f^roign substances, buoIi »» lulica, alumina, mngue- 
ua, &c., ^irJd rich liini;*; but fluob bk contain ^"mt 



Rft 



Lfi to 3d [K^r cvut., are poor limei^ ; lliov iiicrec6« tn 
Uitlk bnl liulo oil flnkiiiK, di} not set untkr vaterj 
and are uiliililc, liku tlie ricb lini4», fxc«pt llutt Uuj 
leavo a r^Miliiitlri. TIte A>iuiiltf»r<iu)> Hmcstijae^ make 
but] inorlur, uc tho slaking h) irrt^lnr; Iit»(>e1oac» 
conlaiiiihg much eilit-a, swu'll in (-<-llhip, and lusj 
dUliiffate tW lUMoury exci-ulcd willi tlictii. Wtiero 
ainmin* in in excew, tlic liiriu !» u}<t tn ebHub sod 
cnutk. Wliere cnrb'ttistt- of tiiognwiit if poiiibitit-d 
witb <.-»rlM>n&lc of liine, a* in llic inn!>nrftian limc^- 
ntuovs, tbe original bnik is ri'tiiitit-ii. tVr avdinarjr 
puri)pt;4)6, niodcratclr puro liniestoue** witfi a niixtnre 
of fnnrigu subfitances Us nirMJeratetv jmrp liuteatmie. 
flydraolie limps are of pivat valno in •'oni>trncti»n, 
and an? i^lremelj mten^tin^ ; iind are eithet a\}- 
Uuiinl naturally fri>m the Imrniu): of certain varie- 
Umittf (.-alrarL-ons rock, or are manufactured nrlifici- 
ally by nilxirifr liniustonw wiib tbo rcijuiMtc foreign - 
ingnilicnU, iir by ciinbininf; qajt-k lime witb foreign 
lUHtvHals, Mich am the Kotnan ci>mcut. Porllnod ce- 
ment. Parker'tt and B»»i>ndnk- crcini'uta. The Port- 
laml ouniMit la largely inanufa<;lurod at the mtitith of 
tliii Tttampw from a ttn\od river mud, trliilr Itumua 
ceinoni 18 foruK-d froiti tin; imdulua fouud in thn difi's 
nvar Ilarwicii, all owin); tlivir i]ua!!ty to argiilaceotu 
admixture ami limr-itono cuntaiiiin^ froai I& to 3S ~ 
per Gfiiit. of a diliratn of aliininia, will l>um i&tD a 
gaaii bydroulin limo. It is aUo quite cartain I 



HVDBAl'UC t tHKt^'H'M' 



! of ima ftQi] carbnnate of iiia^iiedJB exerciae| 

ioflueDt-e in rontlmng limes more h}-drat 

naterialn iuteii<leil for the manufacture of < 

nU rwjnire to be liiirot carefully and ground <lo« 

^'S fine powdci', and the heat cement ie tbe ligfatef 

When theao cements arc intended for rlie prrnlui 

of an artiticial stone, fnjin ten to twelve timeB t 

—weight of broken etoncn. und pebbleii are added, a^ 

1 aliio (in excellent iwtictvU. A atone made t 

c cements, juat dencribed, will bear n strain vu 

t from 2U-6U puuDds to the Kijnare inch. 

Tic plaster cement is obtained from the gypsui^ 

Mnlpbate of Hnie, aljuridarit in Kii^l»nd, Franel 

i the [Ttiited State^, is treated like cumnioii liine- 

be for a cement. TUi? culuiniiif; of g^p^iim doM 

not inrolve its deooniposition, but the wati-r of solid 

licatinii being driven "If by the ctik-iuaTioli, le»v| 

~iiiiiy B sofl wliite powdor called pWter of PariffC 

ten tJiis is Mgiiin united witb water, the latler ia 

torbed, and the masa becunus, first, plostte, Miid 

1 solid, lint it eaniiot he bron^bt back to its origi- 

L uondttion a» a erytitalliiie niim-ri«l, bnt it i» uon- 

1 intq various nubnlaiicef u^td kd uement, eiielt 

*'# cement, ifubim is added to thu lim» pow- 

red plaelfr; parinn cement, if borax ii> UBi'd ; 

MartinV cement, if jxiarl aslnw are eni]ihiycd ; a 

8t»<}iu> U a, very iim^1\i1 tuuterial lor ornaments in in 

vgt-iloor work, i» liolbing eUu but a plaeter of 




Paris, iinolj gnmnd, and » weak glue aJded before 
toixlii); it witli wKtiT. 

One of llie rinliO''ot JtinrU of hydraulic liiiio ni&y 
be obtuinud from voIcAiliv niineritU tiiixed with^ 
lh)iu6, Bucli matcriul ii^ the PhzziioUum, found war 
Naptfis, He woil <u otltvr itnlit'tnnoee foaitil in large 
quaotitiLts in tlio nci^Iibnrbood of extini'i v«1cajiio 
ditiUicts, ns ill I'raiicu and un iliv Kliinc : and which, 
accordiui; to it* ohemical aiialj'si", coKhists of 44 per 
(Htnt. of eilicft, 15 per rent, aliiinina, ST |ii-r ccni. 
lituti, 4 jier cent, nia^^nenia, and 13 jier t'cni. oxide at 
iron ; combined with lime instead nf simd, hnvB iba 
j>r(»i>tTt_v of rt-nderiiig «vuii the ritdifsl li«io« hydrau- 
lit', and fit for iibb for evi-ry deBcriptioii nf wi)rl(« t-m- 
cutpd in the sea or in fn-sli water: tlip_v have bvcU 
mwd from time iminomoriid with great mkicvks, nnd 
may hi: uilxvd litlivr with fut or hydrnidiv Iimu» «ii(l 
nillentb of iiuda to form a ]il>ti;tio maee and s.-4ifit In 
thv cutting of the lime. * 

In rc^rd to hydrftnlic c^MnuntK, Fn'-ioy i>av« lliAl 
till* Slitting of oemenl* is duo to two diircrent cheiut- 
Cal »<rtitinM; I. To thp hydralioii of tlic alunitnatM. 
of lime, and 2. T.i [otzxnolnnip action, iti which Iho 
hydrates of limo (.-omhine v^ith the EilioRlcfl of Umw 
and alnniina ; he fioind that ahiiuina ix vvcu K htrtl^r 
flax for Htno than eiUca, and he su/r^^vxtf- tbat'the 
vary haBic eomponndi^ of lhf*o two isuh'Unoefi, those, 
for lastanco, conulnlug iVom SO to 0iJ pi-r cL'ut. of 



iiniP, may be iweftil in thu iruo fonini-c lor al'^urliny 

'Ij'liur and ]ihiie|(lturti&, uiid (rvc the metal from 

■w aoxioiis impHrities.; aoU lie fimla that nti sab- 

.iiipu U c*|Hil)i<' o( acliug as a piixKnolana oxc^ 

■ ■ Mtii))]p i»r (]oablc KilicaNa nf lime, ooDlaininjr *»nJy 

TH »'t-l<) |i«;r cent, elUcato, anJ sufficiently basio 

' riirin a ^vlfttiiiuUii pm-ipitttte vUh ariil ; &od lie 

"Tifirtii* VicalV tJicory, tliat Uio cause nfilie I't'iiing 

t* liyilruiilic cements was nwlng to tliD ronoatiuii of 

I luublu Kilk-ato of alumina and lime absorbing wa- 

• TA, forniiht; Iiydralct aud causing the ^Pttin^ of tlio 

I ;i!crial», 

^"Tl^Konv oi' HvuKAi'Llcirr. 
Kn-my has lately publiitlii^l hia rfiMtan-bes i»o 
bydniiilic ceiin'iita, luid in giving the tlmory «if tbolr 
liydraulicity, ho rcjwls the uotiimotily rwaived ojii- 
'u"n thattlm Muttinfj of hydranliti ooment ia due to 
> ' hydriitiim of the -tilii'ate of limeor tliat »f d<iaUe 
-ili>,nte of alumina and Hmo. "Th(>se aaltfi form no 
i'uriibiii)it.ioii wiiatPviT. tie attributes tbo Betting; of 
livdraitliv limi^. til Ino idiomical aRtioDH : Itit. To tbe 
hyilration of ibo aliiimnatp of lime ; 2d. Tn the r«- 
aution III' hydratf: nf Uni» n\»>n tbo ailJcalr of linio, 
and tlio Hilii.'4ito of aliiniitia and lime which exlet in 
ill cK>niL-tit«, and in this t^ase act tm jxizzuolanas. 

■■ The'calcinution of the argi Uawioae iiineslonc 
^iidu'^aa gc»i»d hydranlin ccmctit only whon thopi'"- 



(>orti<in« iif einy ami Kmo uni enob that tlicT fWrnl 
in tho firet place, an iluminaKt of lime, ruprrBCBted | 
by unn uf llip foilowinji; furniultp : Al O, Cn fl— AI, I 
O, a fa O ;— Al, O, a Ta O ; in f he aeaoM j.IftKO a I 
Twy itim^tlu «r niulli|i1p stlicAte of IUdo wliicli gelati- , 
niiem with aoida natl ap|iriiximatce R> tbe following 1 
finrnnlm :— SI O, 2 Ch O— Bi O. H C» O ; aod thinD;^ 
frue linu' wbivli may luit utH>a tlio procotllng \ 
lank' itnientc?. 

" In inuiiy uMtes tb" cbviuical ronip'K'iticn i 
ar^illuuciiDM limi>«tuite ii not. only tbis iM^ntlil&tt'l 
wblcli (iotinnini'ft tbu quality of tbe oomont, tB» I 
r«ai;tinn of tlic limp upt.n tbii clity nirist lake plai 
tlw! Iiiglit-Ht tt'ui[^teraliire. lodetd. ttiis i'xc*eeivc beat I 
pmdoceHtbe hydraiilii^ olenu'DU ol'tlii' cemHntin tlie I 
J)asi« condiiinns vbidi the iHitting iu tbc water ro- I 
quipcft, and wlilrb, by molting the aiimitnali; of U 
givcB jl all Us actiip-ity. 

" Hydrablicitt i}» Haoxssia IItdbati 

" Since tbe publti:ation nf Frftmy'u paper, ] 
iua nttd a note before tbe Academy* of 8o!vnn4 
tbe Hydraiilicity pf Magtn^sin,' in wbiob lip I 
to » fipwimen of magne^a prvpamd by tbo ( 
tinn of tb<3 nbloride sent to bim, )ievi>n J'eam t 
by M. Donny. A portion of it wn« left under llio ' 
tO]) of bia laboratory, ctniAtJuitly oxpoecd to ruDuioe 
water. In timA it Look a romarkablo con^fll 



ittlMl l»nl e)>i>ii(;h to i«ratcli mu-blr, «u<l nue cli4 
[aluuter. AOer *is yvars. v\|H«ure to tlie 

i |teroeptit>]y clikngvd, »nd it* «iiiily«ie f^*'*^' 
I Ikiltowiii)^ redulb : Water ^7.7 \>vr ct-ut., varhmuc 
, f.A, alumina am] Axidt- of irou 1.3, nm^eam 
, untl r..iV Totul UH). 
**Thu» tlu' KuI'Htant^e appeared to be e 
ntalltird livitratv uf nia^tHUa, like braiiite, «'h 
« Dot ah«orl) rarimiiii' m-Ul. To prove tbat it f 
dljr Mt, M. Deville |in>{MUv<] uiiiirnt.'eia br iwlcitilll 
K'Sitnite, |>o<irtlem) it, maile it iittu a ptaetic mntit, 
(ttiualal in a tutiv witli Mime btiiUil Uistillet] watpx. 
Mr MtiiD Wfoks tlie niasH l<M<au)e as han] and cotn- 
iei a» Hie iiilior, HDil alt^i crTstulline aud trauslnc-id. 
Mr drying iu lltu air, thii< ma«B was found to oun- 
%0t m.l pur I'Rut. MTtiter, and *i9.3 per rent, mag- 
, ihowinjt it to lie a simple hydrate orinagnwia. 
i •ituilar livilrale, ra^t of inedaU were taken, 
hah, til) ttt'iii); placed in water, aasunied tbo appcar- 
VuT njitrbb'. 

^M. IIalai'd*Ei ningnt»iH, prepared \>y calcining the 

Ide, obtained by trt-afment uf sea water, wlien 

Vrnnght to a nd heat Bhow» iiiiloni>hing lijdranlio 

i.iiitini, wliii-h tii'o partially dt^tmyed hy caU'iniiif; 

>t a whiti- hi-ut, A intMiirr »( cdiiilk or martile and 

^QWta, iu m\tt»\ parts, toniiit a plu»tic mass, whii^h, 

1 iiudur water lor some time, hecomoe hydrated 

I extremely hard. 



** DpiiUu Jindfl tlmt doloiuUe ricli in inft^ei 
ivll«n cnlviiiod tiolow n ret) heat, powdercil imd made 
iiitn a pai>t«, tortus, nntler water, a sttmr? nf extrwjr- 
dinary hardness. When dolmnite is }ieali:d to bright 
rcdiii^As and all ihn ohalk is converted t<> quirk liiowy 
the paste titruivti with it broakit up midcr wnt«r. 
these important ex|<eriineut8 of DvviUu, shm 
mof^Ofiin is the liindin^f maii-rial whiHi, ■ 
injr hydrated, hr.hia toj;ether the pnrliflie 
or iiiarblo, and ihus torms a eompaci, h<)uiuj|uw 
stone, 

" Hvi'UAtU.TL' CKMTtNTti. 

" Hyilratilii' eernont> owe their pr.i|H-rlj- of Aettlpg 
to oonie conipiiiind forincd by the nal'-inatiuD nf ii 
rinr liineftonp* oontaining claj and niiica. Wlia^ 
cliHt)^ i* thai is pri»duoe<i iTy tin-' rnhnnal iotli 
bilhcrtu itiit l)t-iti] ^nfllcienllT well iinderstimd hf^ 
bio t\w niftniirauturcfft of ceinenta Ui work with a 
lut« ccrlaint;' of producing a unitonn prwlmit. 
Vrimy Iwe rrcuiitlj ht'en studying ilie «ubject, i 
hai! cuiniiMiiili-uli-d lii^ iih«t«rvalion)> to rhc Tni 
of Fmiiet". He fonnd ihiit the i*a]ciuiitii>i) i»f a c 
TOOiM idttv ^ivei* rn^e to an aliiminiiilt' of time a 
sUiuAltt of time, with Mitiio free caustic Hniu. 

*' It it lliin iiiixliire tlial hardens when brougld 
conlnet witli water. Accurding tu Frt-uiy the »elB 
of titn etunuitt is due to the lirdration uf Uie i 



nTDRAtrUC LIMIfBTOSR, 

ii;ite of lime and rJic combination of eilica with 1: 
jick lime. TJm preseiioe uf (Our cotiip«ani]G ibi 
i-aarv tji u gowl restill : 1, eiltcnto of lira©} 3, t 
'.lie uf tiliimiim; •), ftluiitinnto of lime; 4, csad 
Miiip. Vrfnny jirepared every one uf tbitse i 
jmumh, and Rtiidi<>(l rheni sepnraU-ly and togethi 
Bfe made llie interastittf^ obsurvntinii that alnmil 
■WM AD eXi-elleiit flux for Iinie, ami winibim-d witb j 
jiiite ae readily as silica. 
*' Tins oalrartjuiis nUys, or piHir #f.rts of liiDcsIondl 
Ipoli are i-apiiljlc of aeltiiij; iiiidor watiT, do not 
piirt lliat proiitTty until liicy 1ihvi> bt-en i-xpoEed 
♦** a liigh licat. One of the soorete of (lit- prc]>aration 
! Portland ct-tntfiit U the high tenipernlurc cmplojed 
> its I' ale illation. Tlie lime and uhiniina inn^t bo 
■ I i-d tn s(M.*urc the pro|ii'rty of hydration. The al^ 
iriato of liuit' lA the nKwt important ai^'iit in 1 
tii'ituJk- cements. 

t Hydraulic linn'Stoncs will not yield 
«nt nolefiit t,li*> proportion of day and lime 1 
I as to form a compound of nlninina. with oiu 
or tlirnu of lime, and the eiliea und linifl bail 
proportion to yield a bibnstc or tribiii^Je dlieate 4 
lime, whieh will gelatinixc with aetdti, and there mn 
b(! on cxcesA of lime to bu left over in a eaustic ataU 
Tho jjnwcnee of magnceis, manganese or iron, is not 
at all neneisary, although tltu latter i<s always con- 
iil0d in the poorer limestonee. 



CTMKXTH, WTV. 

" An avt-rage wmplft of l*ortl«mi com«nt 
^fld, opijn analv«i>. in one hundrvd pftrt*; Lin 
■flftr-HVR ; iron, efven ; aluminA, eij-Iit ; stiira, tweni 
four ; potash anrl mchJu. three ; fnml, two ; water, i 
TbcMBontinl >-»n»tilui!nM art) tlic Vimv, aim 
•ilica." 

TUe Anllior di-Uvtirfil n (R^citiirsc on cc-inrnts 1 
fore tli« Polytevlinio As^ot-Ution, iiiJtIi April. IS> 
of Whioli the I'olloKiTii; h tlie eiibstjincc : 

" C'emexis, 

" Tti(i BiilijVri for tllfi ovoninp— (vmrnts— wan hiA 
taken up, when Dr. hi-ve'if. Fcndht wan^'r oxhibitod 
R number of muieralfe u«od in difiereiit kinils of «- 
mtnit«, ami road tho tbHowingpapLT: 

" ' TIic meaning ot' ocuient in, a pa/>ti> nscd for UBJ 
JDg NoHd Htirfarca witliont nlvrajrif tumiinj; a irumbia 
tinn with till' Uiin^titucnlH of cilhvr %iirfav<>. Mau^ J 
centfntn vuntain piilvemlnnt *iulnttsnct» whii-li are 
niing^lbd willi a glntinoiiii ur vcrv u41i<-«iv« uiattii 
and dti not coinbinu chcmiuallv; ut]it>rs again folj 
vhviiiical cutiihinatiottB. FiirDi'Tiiiorc, many i 
atancvH iiTv vajiaMi; of odKiiinin^ a lii^rtid i 
fluid form, and are thus apt)Iit-<i bctwi-cn the earful 
at hiiUi<« which arr finnlv iinileil whmi tin' flnid l| 
loltdtlied. 

" 'The tin)st common cements tire mortar and li 
drnulit- M'mcul. Wc have aI»o lwto« and fire cumcnl 



I 74 iititnArijij iiMiffiToKE, 

I bnt u il \a uii|)ort8Dl. tn asccrtam the beat mode w ■ ' 

K«btaiDiiig a good hydraulic cetntnt, that is, a cement 

Iwliitih haiOcnB tioiler wutc-r, I will at once Ukc op 

Kihto branolt <>f tlio sultject, )irci>iisiti|;^iiuwcTer, that 

umon miirtur !& fiiiiiplr & mixtnru of lime, wftteE 

^nd Hand, t]i(i best pro|>urticinir being one ruhic foot 

»f fn»b bufdt lime, weighing about thirt^'-five 

wiiiiiiU, luul three and oui'-liulf cnbic fpel of good 

rirur bonJ, nut round, but. nnj^nlRr; tbe«c, with one 

ind orie-bttif ciibir* IVet of wtitcr, produce alwut tlinie- 

uid i>m--hnlf i-nbiii foetot' gnod mortar. 

* Hydraulic or ItiiuiaQ i<«a3»nt it* noiDpntteii of car- 

Miv {troiiortiuno of Vime. sand, olay and WMtcr : aiXtx 

Rit ha* b&i-i) aiipliod n ft'w dayH, and pluucd Hiul9 

ralcr, il bwonics vorv liard and like i*lone. We now 

Sad wul!» and |dt'i^ wUic.h art? knu\v]i to have b«eu 

bailt more thnii a hundrtid ^vt'ars iigo, and bave been 

' «xpo»tjd uiidi'r water, and bavc rmnahicd aa fioKd 0* 

iron. Tbu unnn: Koiiuiu iTiiiontif^ derived from tho 

dlatriot of PuKzuoli, nt-iir Naplw, where thf natural 

Dat,i!nal, the- tnfiu and {inxxnulanoa, aru in great 

kl)uudaiicf>. Tilt.' Foulini' inar>Lbti» aronnd Kome and 

'olcaniu iwi'tw nvur Nnplcf hn\t.' alway* aft'ordfd 

iiaturiil opinent, for tlivy ari' <;oni|n>si->I of silica, 

fclunilna and liiuu, Ihrgiilcn thoee tufas, niuny marls, 

elongin;; to the si-dinicntary rocl;e, tutv used ae by- 

jdranliu cciriL-nt, Thu comcnt etonuH allied to the 

lolUic formation and Coutid iu orgiUaoeous strata 



•Itemating with limentoiio bfd*. and of very e 
nodalar bdiI ImicaUr funn« uikI concruiifniv, 
Eiiglbli and Trench cuusts, atid in thia dmtitr; I 
6«ptariii, loadntgneH, liidug hi-linulitii nl' vnriuiitt a 
and cuusifitiiig of eiliL-cous cluy end lime Mfratu lum 
wuven, yield the prDjjcr iiiaturial for liydrauliol 
ment. All tht'^e tiiarU dontniii, lu-cordiitf;. tu »n»\yi 
sboat evvL-ntv |iur cent, of curWnatc uf lime, twal| 
pflr ci'Ut, of silica, mid tw#nt._v per ccut. uf rUy, fl 
tbi! Hnic when cHlciiiod hvcoineu [-aiistir, ami, In cm 
binntioii with silica, forms., under water, a cltoiiiiciu 
oOmp6u»d, iia ft bydriited DJlifiAte nf liii)<> ; uml, by 
Oit! proBoiice of clay, wlik-h i« a pIlicHte of altiminB, 
fanu^ dijublv i^ilicatus uf greatt^r »olidity. Ca O — 
CO.— Si O.-Al, O.. 

"'The Ktimau or hydraulic coinunt niui;t1y oon- 
tainfi, also, ma^esla and iron^ wh«th«r of any « 
tjal liRDcSl or nut has not bwn fairly tutted, 
certain that nvither of tliaw «tib6tauctM exerc 
poruiciiiua influence, for the rmson that dotoiniti 
magueeian linieetoiiv found in grtrat ahmidano; 
|hi« fiiaulry, otfera a fine material whi-n cald 
with any marU so nhundant along our cou^t. 
pfodiivus an cxeellttnt hydranlic crunit^nl 

" ' The lUtaly^is of the hydraulic liiuo from Roudf 
QD thoKorUi Itivur, givM in ubo hnndred part»: 

CMtiini- iibl ^ t "'"'' 



' Smnd or qiiKTls. u hirJi by itn*lf it nofit fiilj 
inriar. whi!n i-al.-ifiii! with Him? bccrotim very « 

uUe3ti> of liini?. More tliun lliirT.v rt^n ago, 
I cntt-rrainecl rhe iiU»a of ]>rescrving timbi-r by lh« 
[Bltnitittii ufbilicitlo oflimo into ihv et>llj< of |>luiikB, 
ihcr, ami Ilm>ugli the iloiihlc oheiitiral aftitiity of 
licute 'if ioila niul ftiii|)lintj> of lime. Tfie p\|K'ri- 
iiu I mad*! then, in lite Btooklyn Xmy Yimi. wiUi 
fcr pilHs unil wooJpn vnt-i, wrre very saliffin'fory. 

' Fop WAter-|>roofinp i^i-IUta aim) liiiildiiip*, Dftt 

buo till' beat hydraulic, but other ccmeiitit havo uf 

ayvDritbeen intntlluoeil in tliis city ; for inolaacut 

! luplinit ceinent, whidi if very extviwvi'Iy om- 

bywl in tlie founilation of buildings. Mnring* 

lule, uyEinlf, many axjieritnonti). iitr a nnmber of 

ttn putt, In ordi^i- to imnidooe tho silica coraent^ 

f thu iroliiblo ^lase in tiotnbinatiun with alkaluie 

rlliK M a base, and inui wilb v&riod &u<.'4-eA:s I Ueg 

f uETer here n sninpte of a eemetit which nonuDt^ of 

ppfitR of time comhin^'l with inanganesti and ftuor^ 

iir fluoriile of ciahiium, which buoonieii via^ 

d, and which, t think, will, after soma JinjiroTO- 

iitit in the preparalion, be found highly iiseftil io 

iplnfT dry walli aixl oellars. 1 hav<> tnixiHl equal 

iitltios uf nianfranese, limefitone, fluorspar anil 

f soluble glati», and make the whole mans pinatio 

^ the llciuid Noluble ghi - . ' ' ' ' ' '' . 
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^Afp ttiD lapse of a ft-w iiou» it hocmocii wry hnni. 
" • Firo cttnenta are lntt«. for crifiii'cp nnd JQintH, 
whii^ are inteoJeil to tii! u^vil tor runmven, irmt \i\pvi 
and retorta exposed to oonntaiit rf^il ami wliUt- heat^ 
or for joitiiDg g»i< anil water pi]>^, atid , tunny otiicr 
eubstanccfl, nmy, if jadicionitir nijplkd, yroxf \tTj 
BCcoplalilH. I Iwg to otl'er a fow wlik-li I vonafder 
nwi'ul : 

** ' No. ]. //-!/n Camertt or Lute. — BriL>k dnst uiid 
fire da,v in ei^aal ]>arti, borax, red lead and »al am- 
muoiac, •mo-teotli >il' thi* othrr iitgrtrdientB ; ra&t iron 
taming The whtAv mixture made np with water 
eo ti» (If kiic^d rhciit together, atid ti{>rGad it in Inyprs. 
It U niiitiiltle f«>r crB%-icv6 or juinlti of iron pipe«, l\ir- 
naoc dooro. Bian holes of boilerH, I'tc. 
■ " ■ No. 2. A Steam-iv»i»<ing Cem<hl.—'Wa part* 
litharge, Oflo part sand, ont^ part slacked lime ; made) 
^M\k with hot (;Iiif. 

" ' So, 3. Ah froH Crment.~-}Hnn^fiaviv twt;titjr- 
four partfl, red lead five partn; formed into a ^tmto 
with lioMfd m\. 

"' Xo. 4. C-'tnmt fur Ftutrnfng /run und Stone. 
— OftMnf^l pIftBt<T, iron fllingti and hot glue. 

Tito thn^ fidlowin|! an? goiu) <-pnit<nta fur dnlvnia^ 
flic: 

"Mht. Tun parrs nf plaster of Parift, two of 
QUw^nr «u1t», Four of clay, and four of lime 

•"2d. TwfntT'-l wii part* of clay, nine of 
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ftixty-tliree of Iiinti, uiio ut iiiHgitt'sia. n 
h1 ash, and ten ol' cliarcoal. 

' 3(1, Thirtj parte iif sand, eevcnt j of linii.', thrue 
^ Jitharge, madp np wttli liaeccd oil. 

" ' A very remarkable cement, for almost anj- sob- 

kncti, U tiiadu in Iho following manner: Either glue 

Igolutitie is swelle<l np in wuter and then iumiM^fd 

I lin^eud oil and lii?atvd. It di«4otvo« and i'urai^ a 

of great tenacity, whicli, wUon dry, nsists 

mpnes» perfectly. Two pieces of wood joined by 

may eeparnte anywhere t-xeept at tliu joint. 

' Tlio china or diamond cL-nient, for joining g]ai» 

|shiua ware, comtiEts of gum inaetie and animouia 

tolved in alcoliol, to which in ndded hot gllte. 

iaUinjiV glan i>> the old ItonteliiiH poelit, that u, 

^e diMoIved in ucetic at^id. The .Iitpaiiofo cement 

vice flour made into a paxte and dried. 

'Ill 1S4I, apati'ni for a limecenu'nt was obtained 

K Kuhlmaii, who addsi an alkAli, like soda or potaali, 

Hbre calcining the limeiitonc with »&nd and clay, eo 

i prodnoe afioluldc Hilieate wilh tlie ingredtcuts 

Lbjrdraulic cement. 

' The Portland stone or ccuienl, so extensively 
led in England, and exported largely from there to 
I parta of the gl>>bc, and fornunj; the base of many 
tent oeinenti>, such aa Itocdc'ii and others, Ic uo'thitif; 
t powdered oolite, a mineral lime deposit. Ilamc- 
I ma«tic cement, another vcrv ci-li-lirutcd ceuu nt. 




clcuK^Tl>, rrc. 

b'prcpired ft-iMit eiity-two jiarts of oolite, tliii-ty.flve 
of Band, mid tliroe of litharge. 

" ' Tho celubratetl French ocnu-nl of Bnuilly U 
aoid ti) bu {trL-]ifin;d from ihv BniilMgiic iivlibies, called 
go1i>t», wliioh are hiurlv tio'Iiitcf of nil sizci^, like the 
«eptanae and intirlr runcrctioDe of utliiT cimntHva. 
A fintnlier of yrar* ago, I jireparuj h poiii3 |ij>ijraulic 
cenitfiit from uno pKrt of the )ioorL«t IIiriL-tituiiu, oiid 
of vHy, und thrc<;_ of eiitid. I hI"" prujiarcd a lerra 
Dutta, which is likc'wiw a iteiTu-iil, coni|>o'*<i i<f olay 
sud snii'I, ?lowlv dritnl and oaleiiipd, 

"'lI'lJQI.iS MoUTAK. 

" "■ LtniDStone, an impure (-urhunHt» of limr, wiH^n 
axpooed to a red beat. Iuhc^ carbonic acid p:a«. aud llto 
oxide uf calcium or lime rcniaiii». This pr<K^cH« of 
burning lime, as it ib calU-d. is dccoloratcd by tiio 
prBHrnce of niuUture in tVii* Ptoiir, ur \iy ihu lutrodiic- 
liou of a (foiiill 'jiiantity of ek-uio into ihc lime kilo. 
Tli« hydrate of linm n-acl« with cutieiiicmhlp iiowiff 
on vilieevd* fijtnpoundi^, litit the antion only titHj 
jflmm at the &iirfauE«, and uiili>Ba the lime i>t m^-Hi 
Tury thin layers, li«lweeu suiooth nJonL-f, it flill e 
Uan9, in th(> centre of thu layer, ita ovrn »ofit and frjj 
ble condition. 

" ' In onUr to make (he hydrate of lini« offct-tire 
u • ccniunt, it In mused vritb aand, ono of thi; moat 
abutidaut of nutornl contpouuds, uow rfi^d<-d wi 
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Carhon, one of these elementary bodies, ia the 
most reiiisrkable subetnncc in nature, nud enters 
largely into the composition of most substances bo* 
longing to tliu animal nnd vegetable kingdom, and 
forms also the basis of many of the combustible mine* 
rala, as bitiiiuen, coat, plumbago, amber. In tbe 
form of charcoal, procnred by charring or distilling 
w!tb»i>t tlie ftccesH of air, wo&d, animal, and some ' 
other substaiiceB, carbon is obtained in a separftte 
state or merely intermixed with small portions of 
^rthfl or salts. Tbe charcoal used in the varioas 
B and manu fa': tares is commonly prepared on an 
uive scale by the imperfect combustion of wood, 
1 large piles and covered with tarf, or by 
tion of wood in cast-iron cylinders. Lamp- 
cliietly oomposod ofcharcoal, consisting 
i from the combustion of thereftiw>i 



'-f^'bnrnt lOnv iu the pn>|i«r i>ro]iurtiotu>. Tlwe 
liratetl Komnn ut^inviit wsi' n p«in]ii» vulcatiic riwk 
found M Puxjcticli, iicftr >'h]>Iv^, uiid culleti lliert* |>iiz- 
XUolaiiu. It liuiimte ul' silu-ftTe m( nlriininii, eoik Udd 
iuav. TIiit> suWlKnco U pulvemi?<l and inixotl with 
tWiuiiiuD liint<.' " 

Tkk S11.10ATK 1Itth(ai;i.ic (.'emekt in tiik Pukths-. 
Tio« OF Wau.-D*mp. 

In 1)1}' ing tliH found Ik tiun of on; l>uitding, tlic 
t«r of jkiirliouiHr <-oti«i(lerutiuit #)ioiiI<l be tin- tliorougfc' 
ilrgtirmgu ut titu di((>, nnJ next lo tliHt ut>ni]>ltflr pre- 
ventiuu of vraU-dttuip, tlmt ii^, tlie miiig of muihtxm 
hy ci^jniarv attraction or wtlierwisf, in t.li« bcart oC 
thf brick or Btolio work, tlio [Dtrticular* of wliicH 
luve.lifim latply dcBcriltud in lltt* Maii'ijin'Oirfr and 
Baililrr^ii Journatt to wliicti the auUior Inul Mddcd 
tli« iilidficaticn of Iho bricks htii! jdahlcr. Tt Kl«tvi> 
tbiit wlierever tirickwork conn.'* in fonltwt witli the 
iiMrtli. or even with adJHciiiit n-nllit w)iic)i may Lappcn 
tu Im) tiatnp, there tbo itifoctioo is curLuIti to Inko, iiud 
tWro i* no nuy euro for it, if unco U niHlico an en-' 
tmooi-. 

T)ie readiest remcdv in sli caeeB is u kvur of fioe 
fioncrvlf, whinlt mar lie tbinlj' voal«d on thv tup with 
ai)fifitiltuiu laid on liar. 11hi> done ull around tbv tup 
of tUe walls, external and iiilorual, the picra and evorj 
piece «r briobwork, that in any ninnncr li 
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la wfaioh enter into tlieir constitution. On 0» 
mtrarj, whoa it cniMinnteni lim« or magiicaik H 

contribato tn the productitm of new rocks. 
The disintegration of granite is a i^triking featnn 
of large difitricts in Aiivergne, especially in ibe neigl»- 
ljorlio(«l of Claremont. Dulomioii called thit; deeaj 
" la inalad'y dii granite," and the rock mi»y with pro- 
priety Iw Raid to have the rot, for it cnimblea to 
jjiecea in the hand. The phonomenun may, withnnt 
tdoubt, \>o aecriUed to the eoiititiual dieeugagoment of 
irbonic acid gatt ftt>in n«nicrijii9 (i**nii». Tb« 
leminal action of carltonic acid, as K exists in thft 
iiAnal state of the atmosphere near the earth's sup- 
fane, though much more gradaal, and, tlterc-fore, leM 
noticed than were it copionaly evolved from Eh« 
jVaterornoil as in volcanic ooantriew, ib yet auffioi- 
ktly powerful to produce a manifest effect on tti« 
ictiirc of large uasece of granite and rocke nf 
lalogoiiH composition. In the weetern pails of 
•eat Britain, where primitive foruiationa prevail, 
inite ina*sea frequently occur, which, from tbeir 
mliar fonnR, received the celto uymnc sppelladoiu 
logon, talmon and kietoaerB, and were by tlie an- 
>rian» long regardud as works of art of Druidioetl 
; but there rocking stones, rock baains, cliooe^' 
and altars are now gouerally admitled to Iwi ' 
' of granite which have acquired their rcspectiTO, 
in consequence of superficial decompositiu 
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til f1i« bvdrxuUn properties and siUciliuaiion, and 
CAulion »liouM bo taken in not uning sea sand, which 
will ciTtuiulv rreaie the dam]i by alwurhing all the 
waller in the almoBphere, this boiiiR the chemical 
effect of its saline property. 

The aiirTftpe of the walla of tho rooms iniiBt he well 
attended tn : the plaster of Paris, which is gem rally 
cmphiyt-d. ought to be properly BiliriiicHl, imj as to 
prevent the alworbtion »( the tmtnral damp of the 
stniusphc-rv created in uninhabited and iinheatod 
rooms. 

It in pn-Icrablo lo paint roome than to paper them, 
for Iho wliiti; lead and linnecd oil, witJi a little lith- 
argf to faeilitate the drying, beconkea-hard after a 
short linie, and as&istB the fri^ plaster wall of pr*** 
Venting the adniiasion of the tnoiiiture; e tuiirtfa 

cutting of white lead is applied with equal propnv- 
t)on» of oil and epinta of turpentine, which hm thn 
property 'd' being very volatile, will evaporate tn- 
tirely, leaving thi- snrfaoe of the painl of a vury coin- 
pact ftud hard nnture, and rendering the plaster i^'^a- 
pable of abfiorbtion. 

Among thii great variety of cemente in which a 
is the active prinripal, tin- two following are^ 
nsofal : 

X. A •iiiiftar to ho made a* hard as any ccid 
nnd whif'h does not i^rftok in eetttng, and ev< 
grtrn nsdidneivs tin liydrauliu ouniunt undei 



ntBBAruo urn - 

I oliuiaed Uy mixini^ fluflv ului'l..')<l ii<i>o witb Saf ' 

innd [lli(> AiigiilivpraiiiA are kIvthvk jTcfLTmlilv to die 

Kumd grains for jirurlacing a j^iutl itiorUr]. Jljrtilix- 

r the «iml tlin* prejinred with fiiiuly [>owiii>rod 

iqriiok Htiif. nnd slir tht> inixturo lh(tronp;liiv. Utiring 

hhs ]iroix'!<« thu ma^ huAt)«, unij mitjr tJien he em- 

|»loyt'd 4& inortftr, lo which hae to bo ftdiled oiie- 

igbth of the tnii^ts thi! \uyii6 Mlicjtto of tuKla. 

Ouc part iif );>iod "Wkvd liiii(>wi>a iui>d willi llmo 

«rtti of Haii.1, und in tliU wa^^^ nddod tlirfio-f<'>urtb« ctf 

I weight of tinply |i(>u,-dercd (jtiiokliiue ; thu mortnr 

toiit»it>iiig imt-i-i^hth uf (he liqntd niticatr of itnda WU 

Sien UBfd Hs a fo'iiidiition wiJl, and iii four dnyw liikd 

eu Iiaixl (hat u jiieoc of »hliri> Iran n ^.ulil Dot 

tetnok i< ; luid in two iiMmtlm aftrrwardi) it tmil bo- 

- hurd us tho ritonir^ «f t.he Wftll. 

S. A thiu voatiii^ of ^hiVcti lime made !Tit4> pute 

jlrilh water or wliiti;«-a*(i is jiiit at mice tin the EtnDe, 

iad before hcwining »juite dry aj'pl.v the Btli^^ate mi- 

iQtion ovur the pai^ti-, hv whii:h (Im mass hocomes 

Completely timoluhle; u |>etrifioaiCoii tako!> ]>hute if 

Bpplif^ to vof^Btahlo *iihitianct,'K| d(si-om])tmition ja 

fcrevciited, iiormis Imilding 'tone »iid brick nre ]>ro- 

»cted agninat air luid damp. 
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Th« application of uilicatPd for preventing Hui 

penetration i.t" min -t moisture in houecfl, whenehjr 
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tlte wulU are AlBorbioK the Mine, aiitl render' 

(wper-ltaiigia^ i>r i)t-l)i.-iilc! pajtit autil, mi 

alrur their appeanmc.-. has bM.>D ntnplr anil satF^fl 

tcirilv proved. Thn ailicutes uf suda ninl ji'iuwli. 4tr 

either i^f thoui, ar« unxed wiilt pure whi(i> i'- wl ar-t 

Kitic, And ftppliml Miou afte. tipon tlie nulh 

will dry iiumedintvly. 

The priseDcp uf damp to walla artaee frum thr 
caiaos: either from the jMroas condition of the niato* 
ri«U of which thev are hnjlt, allowing the pimntraliun 
of dainp from without ; Jroiu the existence of salts 
in the mortar. hriukK or etoni', Min-h absorb Htnl j;ive 
nw motHtnri', norHmliiif* to the ehang(>fl of the wca- 
t]i«r, or firom damp ronndsliouf^. The fir»t only uui 
tk> remedied hy the application of external ooatin^ 
the Hecond by battetiing the walls, and tlie Itut by 
removing the adjacent earth from the foiindatioiM, 

A» liat^ already been Mati-d that a isiiiglir npplioa- 
tion of a paint formed with K-jul ur zinc hai> provud 
vt>ry «iicc«f)»fnl. The seeond appliojitiun in t]ie«ili- 
cal« solution with china clay, or pure aloinina, wMdi 
lias the advaiilage of not drj'in^ no qaiclc an tliU 
with lead or ziiu;. In all ca«ra the paints tami be 
pnl on nnironiily, hu that thv whole wall enrfaoo 
should fie complnlely covered with the BoUd opat, 
aud in ftrdcr U»> eOoot tliie a rough utticco earfauo, 
from two tfl Three coat«, mar b<' nKjnirod. It td found 
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«1m Qtvfttl ti> spply the HMmnd mmU tliiiuiBr tltw^ 

Tlia mixToni oT.liqaid silicate of M>da wiUi • 
uitl tli«t ol' wititiiig. or wmtiod carbonate ol' lime, 
lOKv probably h« tbo inml relialile for keeping oat 
liiim)! fhim waiU as well as cvUar&. 

On Kjiplj-ing tbv U-ad or zinc «s tbe flrel ooki. 

nitlietrof Uiein or l>oiK. it may b«^ dime in tbe follow- 

ill;; maiiii« ; 

Mix (brm with a Htllu water aiid lar them on th« 

V tltoy will dr>' very £oun ; apjily then ibe ailicatt; 

htion by m««i)ii of a M'riD^. If the application in 

> tuadv on »toue wbicb ebows ik^>iii« decay, It is 

Mty lu roriti>vi' tiivt tb« sam(% apply tbou Tbe 

Utiiaou^ ^iliciiltf of Mxla \liy an eipial mixtnr« of 

pid lilicattt with tluo wbJte clay), and then apply 

pearlMiiateliiuuaniiiiilicalc waslt villi an ordinary 

nt brii"!!, ntipplin^ it »> aAtoj^iveil tbe appear- 

B of tlto granulated eiui'ace of tbe alone. Wben 

ll'it will ftdhor^ -utBciently to allow of olbcr Vi-aitliea 

^Uuattti bGiii){ lirnabnl on it. 

B ooudltiuHii nccivHary fur aucceae are: . 
, The w«ll nUoiilii be coated witb a portnin nmlt. 
I, flucb aa liino or Purtlaiid cciuuut. 
, The coating must bo purfoct, A wall wliiiji 
mce painted is ahogctlicr unfit for any u\- 
|«ation of ailiceons waa)ic«, tor the* reason ibat it i- 
t al)i>or1ii -Rt omm^b. 
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Ttiu liOBl groiiii<l for any ailiceou^ work ia lime and 
Dftiiti. Ill new btiildingA it would be better to uso 
lime itii<] Han^ at oiico, and then to cover it willi Unie 
auil uilicAte ul* alamina and soda. The. precipitated 
«al])liate of baryta may t^afely bo applied in ttie oili- 
eate uf tioda tor all tbe above parpo&c«, and it will 
produce a good cuating and a fine paint. 

Ciider the name of liquid stone, Fleury deM^ribes 
tfat< application of tbc alkaline eilicatee in the follow- 
log tuaiiiiur: 

'•Tlio first idoii thai ^iigg<.^stft itwdf of ibe use of 
•ticb a liquid lit the preparation of arC^^al tton^ 
for ornametUal and building purposes. Sbould it 
be potBible to produce tliin petrifying liquid cheap 
eaoii(;b, build ing-stonee in all tlicir variety conid bu 
madv and comoiitcd tugcthor with tbo Banic petrify- 
ing eolation, Tbe t-ont of cast flint-inarble fitatuary, 
tomlfstonM, batb^, tablet^, mantol-pici-a, and orna- 
meniii of all kinds, would be, of course, inucli ten 
than if laborioUily cut from the Htonc, and they 
eonie i|uiclcly into unirurtiHl iiac. In a similar way, 
a> photography now diffuse* the mastcqiii-cce of iho 
art of painting among all L-Iasaes of eovietj, and cul- 
tivatei their tat^to, the art of caatiny Jlint-nuirfyh - 
would multiply and dilTutk-- the mstttorpieees of M'nl]i- 
iure, and adorn our public buildings, gardiiiH and 
parks. Bae-rcliettt, cameos, cornicen, columns, pillara, 
etc., might be prodncad at comparatively ■ 
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snvli a pctrifring flnid open to the mauafa^tarf of 
iiiuomltuntibk patoU and varnieliwl It mlgbt mIiio 
be Diised with paper p«lp, or cheap vegetable or ani- 
mal tihre, and ^erro for the maiiufactnre of a varieiy 
of iieBt'ul ftrlJdis, encb a& titaircttui^ii, lioxee, trunks, 
aulcd for hootE aiul ehoc-s. pntterus, ii>oulil9, handles, 
portH of machinorr, phutD^ruphic iiistniuimte, piano- 
kvy» ; and. (iirthir. it mi|;hl bo used as a Roatitig for 
prt'venttng tJie Dxidttioii nf in^ii or other molHls, 
'Wo most not uvnrloolc another impnrtant ap]>licaiK>n 
in tlie ii«J of thf! Ikjnid flint — the one for the preeer- 
TKtioii uf old monuments and Btone haildinj^ It 
might, porhapB, aluo wrve as a mcdiam for tbo pre- 
MTvatioii of meat, truit, vt^f^etabiee), eggs, etc. Thf! 
linings of barreU, for oils and other li(|uida, tlio 
coating of tanks, tubs, sulphuric-acid chainborg, cU:., 
are other niiefal applicatiotiH uf thb liquid. 

•' Motallnrgy noiild be rerr m»teriall_v Ircni'tlt^Hl 
bv u |ir<iueu whcreliy ({tiarLx oould rhenply and 
SpiVtdily be dLnciolri'd iu water; for we rould then 
tnk<3 the goltl quartz of Xova Scotia, Xew Ilainp- 
flltira, or ('nnada, and diaMihe the <piartz, and obtain 
all tlie f»oId OS a precipitatt!. Of lourse, as the liquid 
flinC could be usi-d for^&o many n»«ful ]mr|")SeB., aiid 
(jo moI'I for a good price, the uxtrnction of the guld 
wonld be very cheap, and, bo to Bjwah. cort h 
natliing, as tlie oxrraciiuu pTK-v of ihc fiuld 1 
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HTOBAPUe LIMCtiTiiNK, 

etimn paid for bv Uie aiiiount rfaliseO fn^nn the 
or use of ibf liquid," 

' irTDBAULIO HOBTAS FBOM AuKBtCAK LoCKSTONS, 

limeBtoiKs contain mostly lime, biIica, alo- 
iniiia, oxide of iron and in»f^esia, wljich form tha 
proper materials for ihe preparation of mortars; they 
will witliHtaml the action nf water and moisture bet- 
ter in proportion aa the (juantity of silica, aliiinin* 
and inagneeia is larger; tlifj- contain 40 per cent, 
rljonate of lime, 30 per cent, carlionate of magne- 
and 30 per cent, silica, the balance is alominft 
Wid oxide of iron, and they form a good mortar and 
» good bnilditig oiaterinl; but when tliti magneoia is 
too prevalent, will deteriorate it for buitdiug pnr- 
poees, It being too friable. The dolomite, which w 
also called bitterepar, a magneeian limestone, is a 
'double carbonate of lime and magnesia, and abtm- 
miit in the United IStatis, is a granular linieetone, 
.And n bardneee of 3.5, a spec. gr. of 3.1, and conaiat- 
ing of 70 per cent. Ume and nearly 40 per cent, of 
magnesia and some oxide of iron and manganese, ia 
unlit by itself as a buildin;^ material, having a great 
tendency to prufiibk' into Pinall friigments, and forms 
likewise au inferior material for burning and con- 
verting it into cement, bocanse it lacks the silicft in- 
diapeneable for this piir])Odo, By an addition nf on 
■Ikaline silicate, either the silicate of potash or aoda^ 
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ftnil 811 addition of some alumina, wil 
pMdnce a good hydraulic cemint. particularly in 
HOph localities where no good native hydraulic lime- 
atone is found. ?fot alone France and Germany are 
particularly ricli in de))oBits of hyiiranlic lime, and in 
the United States likewise, but these in our neighbor^ 
hood may be particularly mentioned at Rondout, on 
the western shore of the Hudson River, 100 niiles 
distant from New York. Tlie quarrying iu ibose 
subterranean rockfi i'of byjraulif cement and also 
eoinmon limefitone ia carried on in that region, nlotig 
ft largvi estent of the valley of the Rosotlnle River; 
thniugli this valley the Iludson and Dcluware Canal 
is ctinBtnicted, which brings the <;oal from llic Lack- 
awanna valley at Carliondale (tircctly to the tiuil^on 
RiviT. This coal being a very pure anthracite is ad- 
mirably adapted for nee in the Umeatone and cement 
ftiniaceH situated at ihc junction of this canal with 
the Hudson River, 

In biiruini;; hydraulic limestone not only I ho car- 
bonic acid and water of hydration are drawn off,naiB 
tite ca<ie with common limestone, bul after the lime 
and nia^eeia have parted witli their carlwuic acid, 
at the high temperature of the furnace. Uiey act on 
the eilica and alumina, as it were, like two powerfnl 
hasea, and a silicate of lime and nia^ui-fia, as also 
silicate of alumina and alnminate of lime, arc formed. 
The exact chemical reaction during the bnrninp pro- 
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i.abliedlT Tuw^ hi «I)ficr«nt HmKtcnee, Kprortlin^ Irr 
ibcir cocBursJ «oii^initk«. wkich laiicr apjtpan mUo 
lo Tvrr cwositWraMv, but witl>nu> afiecring mnlc- 
rittllr their ifaWbl pi\>(<Mi>M. 

la Kfud u» ib<> ifccDtvtinl csitt«t of the liftHni- 
ing pnMeiEd^ wliicK ukfi. placr aniW wstiir, it may 
• tvmwfcnl Uul lhi» cohttos um] ialorcstinp plitmo- 
. h«itig of »n euiirelv cbeoiii-al nitlurv. lias 
p-Jv ilntwD li>««nk it>«lf ili4' irtriiliun of emiutnt 
Eftni»ta,wbi> hkvo alMinjtlMl td rXjiUiD it in arioril- 
B witli well kot^u cltemicol Ux-6. All liTdniiiUe 
■BtHiiine^ OMY. M Ui« onlinRrv mt-lliod of ai]Al%-fii&, 
r <lccoini>«f«l into Iwu nitu^K^mviil )iKrte ; thi* una 
ttsUtitig t^f ilic carhonitIi-« of the i-artli, *uch as 
\x. titu^cvia, Mc. which, like onliuary llnu-«ton««, 
lid a fat lime; ihc utbi-r. a silicalc, or rHtbcr t 
btturv uf the silicaies of sliuuina. ma(;De«ia, lime, 
. suiiiutitiK^ piiias^A. n« we HnJ in the fi-Upur, 
liirh i« a fiilitraiv of •lumiiia aiid politeli, nu>i n 
nter or less exuese of ftvi^- tilica : the latter con^ti- 
int i&, therefore, :iiiu))ly a kitid of claj-. The rvac- 
bit daring iht- tiiiminf( jirfvieiii^ hoA Itcen alr<>sdr 
JIuiIliI til. Now «lii!Ji Buiih freahW huriit etiiiwit i« 
ixed with water, the t-xct-ss of caui^lic Unit; as well 
iipciniiil int» which thi^ ^iliRcous cl»v has heen 
Dvertud lUiriii}; the burning, react upon one aODther 
I Biich a iimiiiitT. thnt a solid ,-t- ". '■' ' " ' 
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pnxiaced in the hnmid way, the water hwi d dunlilir 
ftction, Sry eiiltBtaneee, siich as lime and ^ilicitte o{ 
slumina, do nor act one upon nnoUier, nnlcss the «ol- 
Tent pOTOor iif water is broughl into play rn> as to 
bring them into close contact ; the water tranaftn 
conlintially the lime it iliH>i4>lves to ttie :i<i]ica. Tlie 
ah)t'>lut« nvc«a.-Tit,v of kcepinjc such moHar under 
watvr, in order to have it liardon, la thas explttiued. 
Aiiuthcr action of the water i& this: it enters into a 
alAf-c of h,vdr»tiiiu in thu plicate of litnu as soon m 
frtrm"^. It iniiiit alio be observed that ttm niulocnlar 
cODdittiiii iif the silica ie of the utinnot imptirtance In 
(his j.roeee*. Flu© eand will not uonibine with lime, 
when llic latlur h difritolvL'd in water that U in a form 
*kiiowii under the naiuo of lunewaU-r, Imt silica pred- 
pilat<-d fln>R) u Kolnhlu glai^ ttnlalion by niL-nns of sn 
acid, v/I h proiluces the (^ctHtlnoiu form of siltea, 
will at rtiiee eonihine with tin- lime In liniewutur and 
form a ^ilieaU' of lime. The «ilic» in the hydraalic . 
mortar i» aUo in a «tnte, not like fine sand, but rJie* 
micnily oonibiiiod and (ii«.''o1ved in the mass, and 
tliorefore ready In eoRihino wltli the lime in lime* 
wnha'. Next in importance to silica Is tli<' inagiimsi 
which renders the lime hydtaidie, whhdi, nceording 
to Faeli», has biicn proved ,,.u\ lime and niagiieHta 
wel mixed will hanlen uixl wnlitr in n ci^tuiii ex* 
tent wilhuut tin* addition of xiliea ; for w« IiKW ft) 
tipniiany a h,tdraHlie lime oontaiidiig only 4 
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c«at. Wbfln «t1ic« is fvxtad to tbe cstenl of 53 per 
<-eat^ tbr piNnl of fstnrKtloa U rvBch«d, and such 
iineston« i> no mom hrijrmalic. AlnminB uJ iron 
•.nar 1>e «!atif«ly abM'fit, altlioiisih the former is always 
{•Tt^enl in the b«t kiiidt^ uf brdranltc mortnn, of 
vhich thai of Rnoilttut, ueaallr caller] Itosetiitiile 
and with the cniploTmcnt of wbicb Uie 
rtoo Wat«T Works iif Xew Vork Hty were bnflt, 
ftltic b«et ou thb m^ntinciit. 

■It b oonfidenilr to Imho^XHl Uiat bv lliv i>rt>p<T ap- 
mtioa of alkaliuo sTIieates will eontribute inaeb 
\ the maoafactnn! of an artitlrial h;rtlr«iilic ctuient. 

(Ti3>i*?t Htdbaci-ic Ceukxt. 

TThis materiftl, artificially prepared, ia in great use 
[ very peculiar e«mpOfiition : amjneatioiiabl^ 
I b iitteiided lo form a fdlioate-alaminste t>f lime, or, 
t other wordfi, an ai^illaceous eilicate, but t)ie ad- 
ixtoro, sncb as charcoal and iron filings, cnnnot be 
mlained, but the base being obtained by the pro- 
tion of an alkaline silicate bespeaka for it a u^oIdI 
ibiole 06 a cement. 

lit IB prepared with 35 parts coinmcui clay, fiO parts 
, 10 parts mngnopiaii limestone, 10 parts iron 
bl^, and 10 partit of blaek oxide of tnangancae; 
mattiriala, in very flue powders, are made plaft- 
B bj the liquid Biliuale of soda, at o 
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mt or mortar, bat it will not set At otiee, six 
hnnre liping required for Hip mass to harden. 

ILlHDNl^^e OF AsiCrENT MlJKTABS, 

Mr. Spilliu* communicated a paper on this Buljjoct 
to the British Aa&nciatioii, in 1S68, of which the fol- 
lowing are the concliisiouB, t'rora thQcheniinl exami> 
Itatioii of the ancient raortara from Bnrgh, Pevesii«j-, 
and other Roman caetlos: that the lime and carbouio 
acid are invariably united in monatoraic proportions, 
■8 in the original limoetone rock ; and that there is 
no eridence of the hydrate of lime having at any 
time exerted a power of corroding the eurfaces of 
sand, flint, pebbles, or even of burned clay, with 
which it mnet liave heen in cunlar.t for long poriods. 
Fnrther, that the water originally rouibined with the 
Ifme baa been entirely eliminated during thi? process 
rbonation ; and, this stage paxeed, the amoi^ 
carbonate of lime seema to have been grada- 
tranofomiLd by the joint agency of water and 
carbonic acid into more or less perfectly crystallized 
depoeiUi or concretionn, by virtue of ^hich its bind- 
ing properttett nmdt have been very considerably aug- 
mented. MestsDj. Abel and Eloxam assign, as one of 
the cauK« of the hardening of mortars, tho funnatioQ 
and Bobaeqaent crystallization of the carbonate of 
lime. 

Slindc propoec(> the silicate at* a very usofU 
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incDl hy mixing «i)ual pnrttt uf oxide of innii^iiMu' 

anil Dxiile of sinv, aud luakiiig them into a tbinuii^li 

Hto with tb« lutic-aleof soda, which pafite, fjnicktv 

Rtlied, «•(» vorr ni]>it]l\' ; and liv mixinp the hv 

jnuUi! liint! (o ihie riii)i]H>^itit'ii, it ia a cement wl 

1 reaiiit |iennKiiPiiTlT nliMi the netian of water 

"Crmkht akd Mortab or thk /Vxaiafi*. 

* Wu all kii'iw huvr enthnai&stic eunic are in 
of lhi*«e ancient slractures which have 
I for ajCBA tlie ravages of tiuie, Thej imi 
^t th'-y Art! *l lihertr tu ilrnw conclusiJiiB v 
jl not tJw itiost favoraUi" to tho architeclura- of 

tent time. Allliongli tlicy nmv he in » nieufli 

iin'iit. it onii I1I.I lie denied tlmt siicli critics are too 

; ..rlial in Iheii adniinitlori fur tilings ancient a» o^ 

"-fid t'l thing* inxdiTU. Wo frofjuoutlv hear llii" 

mark thai ^me uf the Kumait mortart) have oti 

lurt'd furei-ihtiwn oeiitimcA tlie ricjfwitudos of lime, 

. liil« luuuv hiiildingft <if non--a-dB..v< present, in h 

- .17 hrtef puriod, tho Bif,'ii »f ijuk-k douiy ; htil th« v 

ijr-t thni these ancient hiiildln;i» eonrtitnU- an *'x- 

i-dtncly smull fraction of the enonnouB numhur of 

lii.wiTcclud during manycpntnriosiii£gj-pt,fJree<'e. 

;;..nie,and hw iiraTitiees. T1k\v do itut eonsidor thai 

li'nisandp of temples, piiJaees, and private dwe!lin|te 
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ntireiv desti'Mved. And wlittt an«wirr can 
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tlioy asaign to tbo fact (liat the very cQaiplainla tbcy 
indulge in were bveu luoru frequent Ihen tlisa now t 
Pliuy aswrtB that the reason of tlie fallinfi; in of iiiaay 
buildiitf^ in Rome was to l>e attnbiitf>d tu the (avt d' 
tli«? bud quality i<f the niorlnr. 

''Still more important than thU argument ii^ lliat 
uf Vitruvius. tlie architect of Aujruatns. He hw left 
a work on Roman architerture in which wo find 
nuthing that entitles us to place thu arohitct^lK of 
^^m MitUjnity above thoso of tho prr&ent time. Ajiahi, 
^^^1 it IUb not beeii taken into ai-oount that a grpat part 
^^1 of the extraordinary strength of antique architect are 
^^^V it mure the ofTeet of time than tlie iiiiH;hanii-al i>kill 
^^^H of tli« builder, or ihn virturn of Ui^ i-emtiut^, at; wd 
^^^1 |iro[i>a*e to sbow tinrcarter. Pliny und Vitnivias V>nth 
^^H explain, lu rhe Viest of tJi<-ir kiioniedgo, what kind of 
^^V irwtwialB.tlw huildere Hclcct^'d fi>r th'^ir cfinonta, and 
^^H Itotv lliuy were prepared. The prucei'« wai* identmol 
^^H with thf miidom modvt opt-mndi. It h trtie that \h» 
^^H old rioman** weru parlleuIaHji carrfnl in tliv ReJeelion 
^^H ormatenaU for thfir morUr. m well n» in itif prepil- 
^^H ratiim. Tliey wwp awaru ibnt they nni«t calein* tlift 

^^H bnl did u>jl p<i«ap»ii any correct tdutt of t)u< rhangs 
^^H which liinc«to.> uiidi>rKbi» in the proeoM of calcina-^ 
^^B tion, unr of th... which ii: tbi: cau»i! of t]io ifthoiiire 
^^^^^ quality uf mortar. 
^^^^^ " Many vcntoriue clapMxl before thft»o> facu tevn 





BTUBAnjC lIHESl'U.S'j 



I 



iiidenitoofl and explained. Black, in 17&7, started 

i« explnnatory tlieory hy the discovery t.f (.-arbnnio 
ttcid. A few years previons to tins, Marggraf, tte 
(iiacoverer of sugar In beets, found the element* of 
grpBtnn, wliieh was already employed by the Rotnaita ; 
«D<\, in 1768, Lavoisier demonstrated the causes of the 
liarduuing of burnt gypsum when it is mixed witb 
uater. 

" The ancients, therefore, put their practical know- 
ledge to the beat possible aircount. As they were do- 

iient in chemical knowledge, they were guided only 
Lly what observation taught them. Their chief care 
was centred in the exterior. In the selection of lime- 
fitone, the color decided. The white ones were con- 
sidered best, and the colored ones wore seldom nsed. 
Those taken from the interior of the earth were pre- 
ferred to the stones which were met with upon the 
shores of rivers, A law provided that the lime must 
ihave been slacked three yeare before it could be used. 
'The same also prescribed the qtiantity of Hand which 
miiat be mixed with the titne, mentioning also that 
fimsbed cherts imparted a greater strength to the 
^ertar. Its preparation waa, as it were, a state att'air, 
the ccnaorB watching carefully over it. In spite of all 
this, it often ha]»pened, as Pliny states, that they did 
not attain the object in view. 

" Bat in the advance of chemical science, the fact 
has been eEtablished that a mortar can be prepared 
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thM, ill tli« coarse of one nr two yearH, will be as 
Atntng anrt durable as Iloman mortur after the Iap6u 
of two thonsatid yearH. The builder>t of tbe ancieuta 
were not fiirtJier advanced than those of the middle 
agea. The vrnUn of the Baslile, for instance, were so 
strung that tlioy had to be blastlwd nway. This had 
likewise to be done in the removal of the remnants 
of n bridge at Agen, built abont the year 1300 ; and 
tJic mortar of a bridge cn-ctod at Oahotire in 1400 
was evun found to be mnfiidcrably stronger than th«t 
of the antique theatre of tho name city. 

" The Ruman» were also acquaintod with hydranlic 
pctuent. The merit of tliis knowledge ia, however, 
considerably lessened wht-n we cuip^ider that the same 
is found in the; voieauic districts of Suittheni Italy. 
A mere accidental observation, the saitie being, per> 
hape, mixed with eaod JDHtead of lime, may have led 
to its application. Says VitniviuB: 'There exista a 
kind of duet which produces strange things; it is 
fonnd near Baja and the Yeeuvius. When mixed 
with lime, it forms a mortar which not only impart* 
great strength to btuidings, but also to water works,' 

" The natural cement in question is a volcanic 
pnmtce-fitone, like breccia, which is still found in 
the environs of Napioii, At a less remote period of 
timt", when the Uomaiia iuvodod the valleys of the 
Lower Rhine, they easily recognized the volcanic 
aatnre of tlto Brolil Valley. HcK, as well as amtd 
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ilio aiirr(inn<]in^ of the heHiiiifiil KaftehtT Latkv. 
which Mm like a jpu'cl set Ju tlie iiiidst of the Inn^- 
tstinot Itbenifili voleanoea, tliey diBnoyerwl another 
Htural rumt^jit — the trass — in eudi cotiiiiilerable 
KunntitieB llitit the <lIlHr^i(^'i which 'were openod at 
p^t time arc still in existence. The me of hvclraalin 
t :iictit ill ancient limts eoiild, therefore, have heen 
kplir a litaitet) (me, as it was fuund only at tlie twu 
t iiiention-,'(). Its artificial preparation was nikt 
{Btlersr^od. Tho milution of tlu§ [iroMi-in wns r«- 
•ved for the iavcaligatin); minde •>)' the |ircsi'n1 [>r.i- 
isivo cpntnry," 

"HviiuAn.io Cemkst, 

" Tim material h justly eeteeineti far euifcriur tn 
miits\ iif any do^criiition for the linltig nf uisternfi, the 
vratur-firoMtin;: nf ffollnr-l^'ttoiiiB, and similar pur- 
po>tPfi. A few •lircclioiis for its preparation and n*e 
may not he unt t^f plaee. To iiiiUce waler-prwf 
work, it iTlUi't lie home In iiiiud that eommon Uma 
ntoBl not b(s ii«t*d al nit ; for on coiiiinuii linii vntcir 
nr moifltnre hft» an clTcct jn»t tho npiMniti- tti that 
whiirh it has I'n the water lime, rendering i< boft atid 
'inlio tVinhlt? wlion dried; whilst on ihe waliT-limt 
tlw w'cll-iinown clVtitt iii to malic 11 perfectly hard. 
Kti mlxiiirir itf Hk^o two variHie^ of time ewi, thun-- 
font, ho madf ntider water. But. although th«y "t" 
not (irt well togtlliLT .'ven iJ(id.T(n*oUHd, Ihcv «er^<' 
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well lit dry ftlacw. «ti('!i nu buildinga vhwu h'uHs are 
of extra cltirkni-M ; nml it' proper C)tr« be lakt-i), th^j 
will conjointly form a very 4:ouipfu>l nnrl powerful 
veiiietit. 'riiti tavt. Ilmt wmer-lime filiHiiita wlieii wot, 
iviiile <.t)Tninijii lime, In tlie eainv t,itiW, ivc\U. at once 
pointii out tl)u iiiftmivr of treiittoi-nt to \>e purttued in 
aniting tlie tn-o thoron^ilily. Tliii^. it Ik ii4'(;eihi!Ary t«t 
seciirtain tlio per ucmsgo of Blirinkiiip df tlie mio anil 
inpreaso in tin- "llnir, im nearly hj- iKWfil'le, Iiefore ijie 
piiiportion of one to tlie otlier can l>e determined, 
wiHi H view to llifir intimntp ooiubioatjon, ^ Sucli 
tixporimfiita are tlie more ncca^sary when we con^iiiJer 
tlu' frroiit <iitfor«Hoe whicli oxii^ls in tlie tumlity i>f 
bi'tli kiiitla of lime in various loi-itlit!ei». Tiit; t^impb'xt 
Uliii iiiot-t etfet-tuaJ mode of testing WRier-Iinit; is to 
pni Mwernl portions of difVcrenl intkltes into ^mall 
hOf^i of tlnrinel, and throw tlioni itito u ba«in of water. 
Af^ur tlircf mitinti-*' iiuriicroioii. inkt- lliom all oot at 
niirre. and (iijnecxo eaob in Uio limid. Tlit-n take "ff 
cacli bn;;. and tlmt whicb ib bf?Hl \g^ir'rme«t, und wbt!n 
tlirown naked into ttio water a^nin, li>«eH leiwt uf tt* 
outer float. If none of tbem will bear umrovering at 
tbree niiiiule.s, try fonr, fivi- minutes, but llii». lattt-r 
eliMiiId \tv tb(! lonj^efil ledl. Tbotrt^t forcoumiou time 
in, on tbo contrary, tbe burtsting open mid evolvinp uf 
caloric id a greater or leae degree; and tlie eoniie- 
qnent action of thi; water will itliow, by its bubli)e», 
tlip power of tliL' litno. 
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'• Ii IB thu per centage of clay Goiitain«d in iuiy epe- 

men of lima that deterniineH the aolidifyitig^ pro* 

rty of the cfitnent made from it. Tbaliest iiydrnu- 

|i 1)100 contains silex, lime and magnesia, or alumina. 

e Milidification is attributable to Th» fomiHtion of 

|lIc«to of alumina and lime, or i>f magiie&ia and 

Bo, wbich combines wiUi water, and prodncee a 

jjrdratc excoflaively hard and insnlable in water. 

hardening of hydraulic lime may, then, he 

bmpared to that of calcined pla.<iter, which also 

pmbiiR-a with water to form a solid hydrate; whieb 

plcined plaster, from the large quantities of it man- 

icturod near that city, ifl commonly known as 

Mter of Paris. A limentone containing thirty 

r uent. of clay makes a i^nielc-e^tting c«ment ; an4 

I hftvo in the United States the Rosendale and the 

rilvillc cements, having forty and &i\y per cent. 

hey hecome uxceodingly hard when plunged in 

totor for from two to tlirec niinatee. Hoth those 

DoenU, iiBpociulIy the former, have been used es- 

sively by onr englncera. 

" Inferiority in the qnality of hydraulic lime may 
b produced by the want of proper iraro during itH 
^nafactnre, the Atone being calcined at too htgli a 
npemtDre ; Uie ilnnble silicate in such caiie beoom* 
t a dorl otfrlt, which dot-g not hydrate in contact 
Itli water. 
' Ab hydraulic lime in expeusive, aoeording to the 
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dntanoH of iu tnii»partatioD, we will Iivrc pive (he 
method of timking aii arlifiuinl Iiydrsolic lime, accord- 
ing to the liighl; Bii<-<?e(»t'iii experiments of H. Yiuat 
A celebrated French eugineer aoil tho anthor of a 
mufh wtperaed work on hydraiiliu <?emeDt, who firat 
pointed out the method to bi- adopted in iU formv 
tioD. It is prepared by stirrlnp into watw a mtstaro 
of viie part of i-lay and fonr parls of chalk ; thive 
matvrialfi ahoiitd bo mixed by a vertical wheel turn* 
ini! ii) a circular trdn^li, and made to flow out into a 
lartte receiTer. A dei)09it eoon takes place, wjiicb is 
formed into small hricka, which, after being dried in 
th« air, arc moderately calcined. Hydrantic lime 
thue prepared enlarj^ about twr>-thirdM in volnme 
when plaoe<l in watL-r. Like the natnral hyilraiilie 
liiuo, it can \f completely difig'^lved by adds. Tiiia 
iuvtHition of artificial hydrnulto lime haa rendttred 
Vicat de«orvedly famotH, uf it bait boon in iiee for 
maay yearn in the public works tbroui;hi>ut Fruuce, 
aod wu even employed in the hydraulic mneonry of 
the 8t. Martin canal. That it can be made in this 
wiintry there is no doubt, iw the argillaccouB or pot- 
cer'ii clay rtitqtiired in to be found almost everywhere. 
The ii«w cement which M. Sorel propii*ed to llie 
French Acudumy eonaiets in the application of a 
baaic hydratud oxychloridc of magneeinm, may nil- 
questionably bo improved by nieann of a tilioatvd g 
hydraulic lime und the bittern of the Halinm, whiob'l 
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Limi't Ban<l and clay, when mixed with wator, form 
ibis BO-calkid compoBitiou uf a bjdraulic oemeot: 
hoy arc lit to unite «(iHd &iirfaL^L-s liv liardenhig after 
i fyvr dnyj* apjilicaliori, tiiidur niiter, Uy t'urrriing B 
Wnibiaatiun with tlie coustitnt-nts of eitlier t:iirtn<;e. 
Walls and yiern litive t>ecQ liuilt for over om- liutiiLrod 
ycari, and nlUr he'uiff exposed ander wutcr have be- 
tiuniv hardor and liarder, Thia ^i>U)uiit is rIbo called 
Borriwi couient, bct^attbL' I In; natural miitcriaU are 
Ifbnnd^in aboiidance iti tin; Koman difttrint wliere the 
Ftafas, pnzziiiilaiias and irn^, all products of volntnie 
ietricta, like thu Pontine Marshva of Rome, At)d 
war Xttp]G», are aliuiidant, and confist of tttoeo f\a- 
Umitary snbstancGe. In the volatie fonnatioiiM of 
lihe tria«i^ic period tlio inarlu or grocn »attd. tin* cu* 
ioHB not'nlar anil lenticular concrotioiiH, thu Scpta- 
tiw and Indus Ilolniuntii, of turtle idiapp. all found 
a nrfrillacpous etnita of the sedimentary roi^'ke wlijdi 
t' alternutiiii; with limestone beds, and all Ibuud In 
tidancL- on thi; English and French t-oai't<> ami tliu 
nited Slates, all of tliem form a ailiceou^ clay inter- 
DDUied with Uuih, and are, therefore, the proper male- 
tial for a hydraulic Itnte or cement ; the Portland 
lemcnt is largely luannfacturud at the uiouth of the 
I, the lioiuau is also maiiufaetured in England 
,c materials or nodiiles picked up or found in 
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|lu> oMSb ttooT Horwidi; tliu eepluriafi ure fi-uni tbo 
Li>ii<loii clay, ttiul yield good cement. Tlic marls of 
JJt-w .ieraoy, wliicfa are called green aaiid, occur in a 
\»rf(e bell of crctaceoue ruckn, have of late ream 
bni-n nf tprval mi[iorUni.'0 Id tlie Jv'Key faniitrB, 
atid liiivv R liiuiUr comiKKition of lime, iilica and 
ckv I'tiriQS, ail excellent iniitcriitb for a hyili-aatic! 
ee^nitrtit. 

Tliifi oretsceouii liolt with lu clay an a Jotmdutinu 
and bouudle&i supi)l!c8 iif Mlica Ibrmx the mut^t pro- 
diiuiiv*" strip iif countrj ami is well worth tlj- cnn- 
sideratioQ of a refloctiiig mind aiid tliemamitactuFerB 
of tlietti* etiihtttittii-«s. Most of iho abi)ve iitalt'riola 
contain atumt 70 jiroeent I.ime, 20 nrocciit nlay, and 
ao proceut HiJica, wiiirh when calcined, tlie Lime he* 
ooiueecaiutic and fonuH with the ailiua aiid clay a 
double ailicate i)f tliia furm BHoh as CaO — C<.)„ ^iO„ 
Al O. H. O. 

Tile Portland cement ia t-iported largely Ironi 
Sn^and and according to the niaunfacturere' uninp it 
called Ifmjsti, naiuiltun and other ceiuonta and will 
hear a strongtli varying from 20 — COfti to the square 
inch. 

The celcbrateil fronch cempiit of BouiUy is ))re])afed 
bi Bonlogue from the pchblcH calk>d tfoleu) which are 
nodulvb found iii that region. The Tt>rra Cotta is alsa 
a cenicut of clay and gilies. 

SiliRntu of Boda or potash may he mixed witli t 
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particle* of uiy msterUl or body. Bnc-h tie commcMi 
(caiiij, dtidt, Aawdu^r, ciny, cbalk, marMe-dtit>t, metnl- 

|£linf^, etc. : a paste may l>e t'oriiied of the eaiuo, 
pbich, in a short time, wUl li^onie hard and t«Da> 
bouB. Common clay thus mixed lornis s fine and 
plastic rnafis, and becomes very bard. Suw-dui^t can 
be lormwd into any sliajiu, acquires considorable 
fltreiiglh combined wilb lightness, and baa been yrt*- 
jio«ed a^ an excellent noH-toiiductor of heat. A 
t;nkc of rhe eame five-t-igbibe of an inch thick may 

»'be {ila^'l on a whife-bot iron for half an hour, and 






Tfhili- ite iindtT *idt' in contact with the iron will pet 
charred, tlie upper eidi; will get but little warmed. 

Tht! adheaion of all these various pastefi to glass, 
mineraJa and metals is most remarkable, but, nnfortu- 
itoly, all of them fscejjt thoee formed with Uie 
'Iranatea of lime and koiuo woode, du not resist 
hnmidity or water. However bard any artiolfl 
formed of aand, clay, etc., and silicate, may have 
become, however dry and nld, the aame in hoou d»- 
T'olt'ed or reduced to it6 component paru when coin- 
ing into contact with water, or when expniied to 
b«mid air. 

The combination uf the aitieateM with the carbon- 
!i of lime form a nninrkable exception to the 
IOTP. After the lapse of a comparati voly short 
le, the objucti* formed of a paittc of the ouinc and 
ieate bucome hard and perfectly indissoluble in 
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cold or Iiot water, mid will reaist humiditv And 
wcatlivr. But tlieir property tu adliere to metulB, 
tDore especially to iron, ie su remarksble tlist 
tlte idcH suggested itself to use the »amv an n 
costing for iron, either merely for ortismental par- 
pcweB, for protection against rust or fire, otc. A 
8wioe of experiments and tests fully proved the prac- 
tioabiiity of the procose, and a patent was applied 
for and granted to B. Oertly and X. Feridrich for 
llic Maine. 

Thie tfiatinij of Iron with marble and gilienti-s, it 
may safely be aaid, oonfititutee one decided step for- 
trsrd in tiie use of silicates, and even of imn. 
Wliili) oflcring thii most comprehensive prolcctioii 
to iron, the coating is suweptiblo of any coloring 
aud of any finish of marble. Iron columniii, espe- 
cially w roiight-iroo eoluinnb, can tbna be rendered 
heaiitifiil, wbilu receiving ailditional securily in cades 
of tire fVom tlie low [lower of coiidnt'ting h^at i>f the 
coating. Tal'le plates, billiard plates, countt^r to[», 
lluorit or door-panelD, shuttfrs, etc., while vioiiig in 
appvararu-e with stone, are rendered strong by tbeir 
iron skeleton. In counoetioti with eaw-dut>t thv 
uoating foniis the beet eoating for boilers and steani- 
pipos, A«th« eo-efflci«nl of eontraetiou and cxpau- 
lion of Uie eoating ia almoi^t idtintical with that of 
iron, exposure to heat and to great ditTureiioeii of 
temperature will not injure its sticking qiialititn. 
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id tilie Eiugular quality of the coating 
elli-n.;e. 
of Iir.-atiiig and veiitUatiog 
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lililingi^ has l>avn i-xtouwTely- mvi^tigatcd 

1 diBCO»*c<I for tlif i«Bt tliirtv ycttr*, ami nut witli- 

out riiKny prauticttl «ni) henufipial results. Thi? mo- 

fhanical laws g'^'^*'''"'"?? ^^^ ftnbjecr. il' no lictttr 

Icratood tlmii in the days of Puclot, are mor* 

fenerall; lidded. The chemical ooitstitutloii of 

Bell and pore air, of Wtiatcd or coiilaminnttNl airj 

Ijeen awcrtairKHl hy the most n-Hued niL'thtida, 

llie vaileT, on the mountain, in towji and unuRtrjr, 

|i the bed-room and public hall, almost all over (tie 

tohe. Ad etiUtetis iiutnbiir of hut-air, hot-water, or 

mtn-heating Bjstcrpi*, of more or It*ti or no value 

! merit, are at the choice of the wealthj, but no 

ivicee have until How been siigjrfstod to improTe 

QicaiiB uf heaiiiifr the dwellings of the masa of 

B jtoople. .The iron stove fornix as yet the great 

^d simple apparatui for warming the inhnbitanta 

t the million, and from its cheapneHs, ite portnbility, 

i tt» elastic adaptability to dilferences of tompera- 

[ of a wide ran^e, continued to be the great 

■eaoB of heat,ing the homes of tlie people. And 

Idoed, U' wean- lo believe the graphic seeountt) of 

more recent lecturer and professional engineer of 

aitilation, (L. W. Leeiln, Esq.,) it muBt oIbo bo ra- 

Ivded B(t a provjilunlial protection of the people^ 
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tiiat tb« iDtriKiitction uf tliuiiD hiit-air (Ivvimw conld 
not becwiiiB inore general. 

To cormrrt ur aiiieliHrato tlia obvious dofvcts uf the 
iron Btove by iiiRam^ at oqc« che^p ami eiwv appH- 
eable, is tho nhject of the invoution now bruugrbt to 
your notice. Acknowledging the great iniportiuice 
of Tentilntioii, it is not |jriipoB*ii to interfere with 
ttiKl que^tioD, \i-liicli moreover cannot be considered 
BRttled ur rijie for a popular formula when nueli great 
diufrepancieii o<>(-iir in the prei'eptB of Ihe most in- 
ilefutigable investigatont, ami when llie air in the 
hiiDn of Congress, th'fngh renewed twelve tiiiien itn 
liour, and having » purer chemical coti«litutioii lluui 
ilifi air uf the Alps, ii nDverthwIefis coDiidvTud op- 
pref5ive by onr nattbiiMl lejfislatur*. 

The dcfoeto of rho iron ntove arc Well known — 
MCc«»ifO btnl one hour, dr?ficieni:y of Buoh the lu'XS 
hour, bnmtng of the air, waslv of fuel, ctif, Pvr- 
bm\t* nowhere arc the*o defects nior« apparent, mora 
oppn-«flive, and more dangvnin«, iban iti the inilt 
etore« of our railroad car*. Tboiigti many iin]<ruv9- 
mmitH bare bt-en mudr In iron niovr!>i. It ii) «<^ainl7 
a patt-nt fact that, in a gri-a( mnjofiiy of ease*, espe^ 
(rially during tlicKcrerer portions of thu winter seaoou, 
the iron fltovo is allowed to bueontc red-hol uuttl I 
beat utDnnHtin{{ from il d>ie« hcnuinc unliearsbb 
diin|;proUH, when uf a midden the iitove-door \t tl 
upen and dral\ Hbut. The reiMiot iroii, lieing f 
5 







unporstnro abont l,fK)0* F., decttmposc^ or bams 

DT^ruuic pBrticIes, gas, or oven anmia)rult», wliicli 

OTilinnry atniospliDric air, to a greater or 

>r extent, and wliicb are exlialed from tlie Imnian 

Air tbufi acted upon mnst twoonie disi^ree- 

le and otTenaire, if not pceitivelt injurioR*. A 

waste of fnol dues also tak<! ]diici> hy tlio 

ini^tliud of hcHting. Tlie air of the nmn, 

lien the etoTC-dour is open, is lieated over thit bum- 

t^el, and c^cHpc-H tliroiigii tlifi etove-pijvr' without 

intribatin); anj-tbing to lioatitiy the mom, and iJio 

oc of the air, lusted by the lower aiid bottciit 

trts of the Blove, follows tlie saiiif line ; thu draft 

ing shut otl' or chocked, but a, email portion of air 

ids access to the bejttod coal, aAd oti tictconnt ul' tiie 

iftt preponderant of iiicaiuleBccnt carbon over the 

tpplj' of nxygflu, the combuMion does not tiiks 

l&ce l)y prodnoing carbonip acid V O, but bv ]'Po- 

dnoiiif; oxide of carbon C O; a fact well Cetablislmd 

by oheinints. This form of combufitiun, v 

finniiitg the sniiie amount of fuel, prodncoa 

ijuartor (J) of the caloric whicli is jirodm 

lorbonie m-id C O i» formed, that m 

Ipply of oxygen or fret^ii air is furnished Ui ths 

'ning fuel, as Is tbe case wltli atovo-door »hut and 

Irat^ open. The combti&tion is retarded, not ba 

might bo HiiiipoMid, by ^prcadiTijr Hio »amu a 

of iialorio over a longer period of tluiv, but by ac- 
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toally rcdncing itt mounrablv simiDtit to ontvqiiarter 
of that due tu tlio coimunicii fticl when properly 
liarntd. Some i.f Hio oxidi- thus fonnwl will find 
iU way into the room, wln-re h» I'l-cnviu-o is b/ far 
m«re lUiigeroH* tliaii n Urge mnuunl uf narbnnic 
»cid, it bL-ing u poaitivoly aetiufr poison. 

The etovfl now oilereii tor iho fir=t time, uid for 
which a patent wae granted to B. Oerlly and X. 
Fendrifh, on ihi- I8lh of Aujtiist, I8fi8, ol.viates or 
^^ reinedioa tlie aliovt- dofi-rla m toto. It will In; hut a 
^^m trifle more BXpeniiive than the comiuon ironitovO} 
^^1 will be aa portablo as tlic latter ; will rciinire as littlv 
^^1 vttra inecliaiiicttl <^kiEI In il^ netting and handling, 
^^1 while it xuhsUiitiall}' has all the advantagua iif the 
^^H porculaiu, iliv eoap-etouc, the Hund-i'toiit.-, el«^., Ktoves, 
^^M and oxcela tliem ali iti the fliiiv^li it ia «i)S(%ptihlo of. 
^H Th« iiiasft of Hilicate and mi[KTuli», i-Etlier applied 
^^M aa coating to r-aet-iroD or wntiight-iroit i^tovee, or 
^^M funuing exclasivelj the body of a »toTf, with or 
^^H without an iron irsineworli ouibedded in it for pur. 
^^M poaoa or etn'ngth, radiates lieat b,v far moro freidy 
^^M than iron, while it£ condnctive powers to Uinl of iron 
^^M arv in the ratio of 16 to 87. Its aai>erioi radiating 
^^1 powers over thoae of iron can be readily t >ted and 
^^H asoertaiued by any ordinary thermometer. It dif- 

^^H at which iron scarcely makee itself felt, except br 
^^H imiuijtliate contact, and tJios allnwo of a sufflatM^^H 





,pi«l tr4D»mi»iuQ ofheftt to warm An viiclu^cd tpwet 
itliont )u«uiiu[ig iuult' suvh u Iiigli teinpurHliirO ua 
V burn or dccompngi: atiy oi^auic gases or piLrtidM 
Insting in tbc air of any oct-iipied room, ami all of 
IiEu wliilc Kiltnitting the moet tavnrahle rironin- 
tantius for a fall comliuetion of the fuel, Tresh air 
>r rcntilatioTi can, aud ought to be, introdaced in 
!ie rarious uiaiinorB it i& now introduced in connec- 
ion with iron or porcelain Btovea, The inveufion 
ecoiu{Jidie3, at less cost, aJl of what the most im- 
rovod cartliunwaro or wap-iiione slovtin of the prrv 
Hit Jay ncci>m)ili«h. 
Kuhlmattn, in bU theoretical view on tin- beha- 
lour of the afltalinc silieate towards tin? artiH- 
*i production of hydraulic liuie, eemeut« ftud 
iliciflod i(ton<«, aays of the artificial hydraulic lim^ 
ftillowit: If water i^ mixed with nlakod ridi 
m and a, Holntiun of a Potash or Soda eilicnU>, 
le Potaah or Soda are eeparated and the hilibA 
)niliiuR» with the Hine in place of a jmrt of 
he watar, which BiituratoO the Aaiuo oud forms 
|raite, oapahle of difi»ominating iu the flirid to 
Ell extend. Thia citmbination renders the liniA 
slnslic, which when exjKiaed to heat and put into 
«ter, will koep clear. All particicii of lime are 
) to wy hited liy the silica cement. This lima 
' combined with a bft&io silicate and expoi^d to 
^Dso9p)wric air. nttracV if in hnildingn, earbonifl 
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scUl which lij <lt*greoH us convortcd into 
linie. 

Similar prc>tlnct8 arc ubtitincd by fiubetitutbl|| 
alaroinalea of thuec htteee lo llie Putasli nr Soila wli- 



Tim SiujrK'ATiiJs of thk Mortar pbou Fat Lnre. 

If wnlla aro moistened with tbe solutions of ths 
ftiliiuitiM, a rDnotioit takes place at ooet> tn convert iba 
hrdrateof lime.no matter Uowobl Hip name wan, into 
» liini! silicate, whcrebr h part of tliu I'utasli or Soda 
are noparutcd : the liilivate n'biob may have been 
bound to the earbonate of lime, fonns a uow com- 
Mnatign anabtgaui lo that bydrautic mortar, produced 
■rtifii.'ially by the moint way. If .the alkaliue sUicata 
ift in oitccSA, the rcactt'in on the carbonate f^oca oD 
accord in^ to tbt- prap«!rtr deet'ribi-d. Thn ei I it! cation 
of porouK limestones it uxplaliiod in thit* manner: 
Thit native earlionati; of ltiii<>, tf outniii^ in oontact 
with ibe potat^b or »•>'[» »Ilir-ute, anto fmrtJally liba 
oaiutiit limo. PotaHit and noda arp POparal>;(t by Ilia 
ooBtact of t)t6 alkaline idliuate, and tbe silica forma 
the Hame parltoaated aiUcale, like that fonned in iho 
above manner. 

In i^npp^frt of thin explanation oinst beataied, thai 
tk« ulkalid potaali and uida are in all caMw rendervd 
eanetir, and that tbe cfaalk must withdraw tba 1a«l 
trace i«t' the »ilica by the ttoiHng \V «\\Xi Vba «i:\d>AMl 
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■^^»liii* «lir«t«ek &n<) inTKrtftblT T«tiu&ht^ (bo ea^- 
bi«ic »Hd in thr coiu}b>»iUi»ii. It t* clear, tliere- 
, tkst tL« fftrbaSKtw of time rsrrciM- « ItMia 
•Swt in tbo t>r««>>ii«* of Mltira, u)tii,-li i> reuiioed 

^ thv |tut«6li or »>Js tLroBgli tiuiQc affiniticft. It 
lik«wiw ^brioii5 tluit tbcM phvoomri)* so iodt- 

Uc tbo invariaMc n»nlt of tbv fonnatHin of ■ 
kyilmtvd «iltLV carbiHiMti.' of liinv, wlitdi ■« cKpablfl 

r [Parting ttith its water hy dKgi\x% and to asmnne 

k« cliaractorUttc hanliidss of hydraulic cccaoutB. 

Tli« Eili^L-AtUin of grjiMiin is tliua C3^1aiii»l : Th* 

< of tliv Mlaltic eilicatofi on gj-p6uiii, in pivtar 

t( Paris, IB lUMltfially tliflcrcnt <h>in tliat wblcb tbe 

iDicatee [icrrorin on limv. In a ]>raptira) [H^iut of 

lew, in nsolta aro nnivliablo and diflicitlt to {tR^- 
luoe. The nlkatino »ilimt«s midcrgu a dMunipo- 

tiun if cMUiin); iu contact with t-nlpbatc of Hme^ 

lOT form a sulphatv instciid of a siiicuto. 

It ig, liowovcr, Ictiiiwru that ^Iphatc of soda, on 
oeoaut of il^ crystal bat ion, Uhb a icodt-iicy of (le> 

ruyiag tbo porons limo^loneo, and il is Uiei-oAtre 

4d to test the woatber-worn iftouos : it i& advisabla 
iiae a pota.«b salt if inti^iidcd for hardi-ning 
[ypsDiQ. Auotber important viniumstuuco is iu tbe 
kpplination of tlie alkaline ftiliiratv« on gypeum; 
rbile the effect of the alkuline itilitiates on porotia 
ime Act« favorably fnr the hardoning of tbo siliv* 
nolfuiilG, that of UmHc bodiea on gy\taxaa ia qul<^, 
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almai^ iniitantaReoue, wliicli, when gypsum ifi bruuf^ 
in contact with the silica Bulntlun, produces k r^HiDg 
or effervescinj?, giving great porofiity to the piypaiim, 
which acalen off vpiy souii, whilo weak silicate eolo- 
tiotis produce more 6Htisfaetory rpBults. For the 
purpuBc of pOFi»;»]^in^ good retiultii in plaster workii 
it ii proposed an intricate mixture uf SO parti< burnt 
and pulvcriz(>d gyp^utn, 3 partA &Iak«d litiic, 10 
parte powdered silicate in Hiilfiritini hot water. All 
luutt be hoiling. 

CArHK OF thk HAKDBMfio of IItdra fi irc f 'kmknt. 

In order to test tlie truth of Uio different Iiyjiollie- 
606 made conL-eming thie subject, A. SchulatKchcnke, 
nedug the iinpiWBibility of separating from a mixture 
of silicates Bflch special combination thereof, re- 
peated Fuoh's experiment, by Beparatiug the BlUca 
from one hnndred parts of pure soluble silicate of 
potasfia, and, after mixing it witli fifty parts of lime, 
placing the mass under n'al<:r, when it hardi-uod 
rapidly. A similar mixture was ^ubniittcd to a very 
high teiuperaturc, and in this caee aleo a cement 
wu made. Ai> a third cxpcriuioiit. a similar mix(ni-« 
wa>> ituated till it ua« fused; aller having been 
cooled and pulvfirizerl. the fuwd maws did not harden 
any mure under walr-r. Hence it follows that haf' 
dening docii take plaee in cement made by the wet 
as well as the tlry process, ainV \\\M, vVw 
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nrer-bnmed cement u inactive, in oonB«qnt:nce of 
its imrticliie having sslfercd a [ih^ucjd ulinnge. 

A Stbdno (Iembxt fob Iron. 

' Tu 4-6 parts chiy, dry and powdered, 2 partA 

nn tilings, 1 part manguncse, ^ part enlt. i piurt 

■ax in ti paste made witli eoliible gloM^, or P(]iutl 

ria einc wliite and niarijraneee, made to a pwile, 

iRauAt be med iuimedlati-ly. 

Tne Pkaslet Ckmknt. 

Tlie manufacturer of this cenicut has made him- 
8elf celebrated and wealthy by his perambulations 
tbrtm^liout tho rniled States with a span uf horse* 
.attached to a load of bay, bo it is thought adviaable 
p enlighten tho reader with its coraposition : 
Wliite glne, dissolved in a large quantity of hut 
Irater, also 50 ]>art8 of iain»1uss, and 3 parts of gnm> 
sbie, and S parts of gum traganlli, and to this 
iotution an alcoholic tiotnliun of wliito shi'llae ; I part 
'. the latter is then mixed witii tbc^ watery solo* 
To the whole arc added 24 parts of white lead 
and 1'2 paria of glycerine, and SOf> part» of alcidml. 
It is iiiiTiiodiafely prit in bi>ttl(» ftnd well eorkecl, 

I in other words: 20i> p»rt.» whitv fjlwe, 8+i part* 
tead, 13 pnrtfl glycerini', 2iin part» u1it>'IioI, 50 paru 
|l^iglu:>4, 3 parts gum arnbie. S pnrtH gum ln^{anth, 
I part lileachod Hhellac, 




TtIR SlMCATtOW W Fr 

Tlw enrne iilieaumeim ntU^mlil 
Ukn pluue iti frcKcu piiititiit^. It) 
oolore [irej>arf(i hy water on ) 
Umu RTiil pai)() Hfu tiKitl Iiy i' 
w1ii«li eiivolfi]ivt> tlK'tii. upi;>i-i(i: 
BpoRb, of an n^TvcuMt' ajipiii 
lieiiionstrAtvd in tl))* iliimbility of rhc old )>itiiituigs 
uf IlnrciiUneiiiii anti Pumiieii. whirlt h«w> been 
vvertJiniwn by rum* i>t' aahca "S yenre nfter f'liriat, 
aad vete bnried in a depth of 100 feet. Tty moifit* 
enitkg H'ltb tlio liquid fiiiicatoit Mio wnllhi ki> ii&iutoil, 
tlie !4iiH))t.-ve tit tbc roii^li rr)ort«r uf Tut 1 
ths properlii** of liydntuli* ccriK-iit »uti ftcqafn 
bardnei». 



8:i.«3ATK Paimtino iir Mkakh of a Usrsn. 

The colon rnbbed tip witb a gillcaU* prwliicu im 
intiiUKtL^ eombi nation of the earbonutM aaIm uid 
Mvids, and tlie alkaliiie of tlio »ilionlM arc fcparatcd 
thereby. If the color in c«mi|K)sed of a mnUrrial nn- 
Fniir(>|ilible fur a (.'iiciiiica) afliuity, a silicate inaiut is 
fbrtned by the action of tb« atniOKphtiritt cartioiuB 
acid, «-Uicli tnalce* an p\tnorHinary biiidinfr cement, 
* ami by tlie »o[mrat!on uf rbi> nlkali fttwuincA a porfecl 
insolubility in a very Hliort fjnie. This operation is 
Kvceleratod if a coating of gyp«am htu been laid ab 



oftir-JHia, anil beoomps mure Boliil and intimaie, 
it'L-^ode the alkaline ami sHicate ucts at the same 
timn on the culurni}; nad corltaiiatc of 1!mis ; in 
\r)iioli i-aso it is vcn.' mtv iceal'lc to iiiuistun tlie wall 
111 Inrc »]>l)Iyii<ft 'I'f ci'lore with a wvuk tmlntum nl 
'i'[uul ttin<;ii, in unler tu prevent the too rapid wiiL 
ili'iiwal of lli4> 8ilti-at« and cement from the colon. 



Ln4 
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^Hro'iiile engaged In ini|>regnutmg tlie liulubTc silt- 
^^Rcm into (he poroue atones, and carrying tlue opera- 
^^Bb iuto nil orgauio ifiid innrgaiiic matter, the c«ii~ 
viiii-ing proof wa6 niftnifceted that the hanleniti|r of 
: n-wi hodieii an- iml^ owing to the ili-eorapoeition of 
'h.> jiilicatt?^ cfTectod by tUe»li>w ac4)on of tho attiuih- 
jilierii.' carbonic acid and t}ic gradnal cundi-ugiitim 
•jf Rilica. This phonnmena led to clie oliaervalioni 
tlijit. the natural silicates and ainmiu&tcs, at< well «• 
oilier mineral lipecicB, were Minilarlj- fonntd in llie 
uioiat way. 

Th!i« remnrkabhi reaction of Imrduiiing j>oro08 
bfKlirft by silica provoH, by geologiiiol nlwi-rvationji; 
highly |iti>lialj|f that not ah>iic all the enveloped bnd 
oryi+tnltiKed niineralB fonnd in Uiupstoui' fomiatioBii, 
I'lil also an endlf^ variety of eilicated and nllnuii- 
itted BubBtanfca found in natare, owe thuir esiat- * 
- ii'-c to analagous cauaea ; that the ttintft, agate^ and 
j'Ol riitofi wood (cannot have any ntbir oiigin, hut tlml 
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tliey arc formcrj b,T tbo $1 k decomposition 'i » »iU- 
catiid HlknJi rn>m tlie vAr1>oiiic aei<), eith«r ntmiM- 
pbt'Hc or gi'DcrHUnl during lliit j>rocf«s. 

Tliia fftttt w of the liighcfti interest in tlie fliemieo- 
|)LyKiva] iuveetigstiona, and h the key to the LnviMti- 
gatimis n( the tVinuatioR of the natural eilioateei, even 
Dudcr maiiy vanoii6 circmuiitaiifea, of the unuden- 
AaTimi id' ailira 1>3' other bodies than the earhotiio 
aoid ; many exiierimenta nndertakeii have proved 
the ^^radaal decoiiipooitiou as already etated, and in 
B great variety, of the fonnation of snch an c^al, 
quartz, and otbcrfi depending, likcwifle of the Btate 
uf concentration of the original depompotwd ina- 
leriwK The iridescence of the opal, whiuh dUaji- 
pearH if exposeil long to dry atuiogphere. but revives 
if tnoiritonod in water 'vr aweet oil. gives a beaiiUfill 
oxaiiipli*. Miiny inipcrtant farU bavi- cotne to liplit 
by ihe invc^tif*ntioni> made on hydrauHe limwi uml 
uriilivial stoneH, which prove that , n cHiO:'idornbl« 
qunntily .of potHHh is eontained in the naturiU 
bydmiilic and other nenieut^; (he origin of which 
I* attrihiitf-'d to the decompoaition of the alkaline 
Bilii'i>ti-« by tlie Lima, and tliin may be pmved by tbu 
fnrmatiiin of niklt|>oter or nitraio of putaali in the 
«fl)or>>MWrtAea of wall? and earths in u&vee, i-alled au 
erenia<*nn«ii> of siilnitiuices which contain nitrogen, 
and form, therefore, ammonia, and in contact witb 
poroiu snbetanccs undergo at» oxw\Ti\\t*\i ««w!i mwip 



t oitrio acid, and ftl once is ivonbined vriA 

h» alktttti-s containcfl in tlie native Hmo occairfaig 

I tbtf iiider fomiatiuua, and wau &eparittci], nnder 

lerUiii faircnuifitanccs, from (he alkalini* eilicati-* 

jbuiid ill tlio^ HiiicHtoncii, nitrate nt' potAsli the 

isiilt. In general terms, nitre, or uiirate of pnlash, 

^liiuh is ibiiiiii in crueta on the eiirlWe of tlip otutb, 

walls Ruil rocks, and in uaveH, ii' futiiid in 

more lurHlitif? aliuiulanlly in certain soilx of Sjiain^ 

igy)>t, Persia, and E. Indies, i^pi-cjQlly in hot 

iatlivr sncceedinfi; i-aloi^, it is &i*v nianutuctured 

I Roiin whfre mhcr nitrates (nitralc of limo or 

■Stralo of suda) form in a similar rnunner, utid Iteda 

im«.-d uitmriea arc arrauj^d for tWw [>Drpo«Q iu 

Btany uoiintn'es. Refuse atiimal muttur bImi, {lutri- 

j Iu calcareous «<*iU, ji^vi-s riee to nitrate of lime, 

% we tind it sm frequently in cow and b(>r§c etablsBj 

md K tJii.'B cotivorted into nitrate- of potaJ^h; old 

leter wall&, wltt-n lixiviated, afford about 5 J6 of 

>itre. It ifl known that nitre reqiiirt-s fur its forma- 

bon dry air and irrng pcdodR withuut rain; the 

ntasb oomes mainly JVoni the debrie of ftilepatllic 

mi lime rocks in the soil, or in the ei iist-uts, if thoy 

t used for bnildiiig wallit, mid tlie oxidatfcm 

t the nitrogen of the aij- is pnitiixtud by organio 

fttttn, liencc the nitre v* generally a<^ociatcd with 

notized decompoood oi^anic subetance*. A n!ti4 

at from the vicinity oF Canstaatinc, Al)reria, 



airordod Bun^iu^ntUt ii5% nitrBte of potaol 
ooiiie nitrutee of liiiir, tod* aotl Tiingiiistift. 
MiiniiDutli [-Mvc uf Kenttirkv, whtre tiiH 
fonriil «c4ittrrt]d tliruugh thu loose Liirtli i 
NlinndariKL'. Htui wa-t iitilizL'd dnritig the wur i) 
tUso ill tI*o MiitsUsiii^i Valley, in ^fii^slIU^i, 
catuff have ^ii-liliKl tlit> uitm wliivli khu ut gi 
to tJio M-fWKioiiiBtn ol' thu Intt wtir, wlicn Tei 
lUong tlio lliacsliine xloju-s and iu rlit: gorge* 
CmnbcHtind tiililc 1 iiu!, in'iiiluec*! « Inr-^i- itt 
Mitpmor. 

Tim nitratf of dodn, fopint-d in ji siuiilar 
Kite tlml of iiitrHte of ]>otai«h, Injl moro partt 
fiiim<i ill ihe dry paniftiu of Cliili, wherv \l U 
at a lifij^Iit of 8,3tJO feci iibovc llie nt», and 6 
bcd» of ftevL-r&l feet in thirkiieiiti. along wi(li g 
Romtiuin wit. (»IaiilH-r wait, and tli* n-niain« ot 
H]ii>]|ji>, iiidit^atiiig the foriiit^r prciicnri; iM* thu a 

Kiililinan had i<i-tjVb:<l hy hi* tnri>»ligatioi 
tbo Inr^ei- unuibi-r of linithitonefi from vono 
logical pitriodi^iMiutaii] both potaeh and iuM)a,d 
llii-ir ii.\i-t .iHii from variouii plants growing a 
v.uc-fUr -I'l. ^iii'l litw aliio fthrtwii the develop! 
tliL" ftH'Tii-M-i-iLie (if the carbtiiiaU.« of pottuli. 
ides Iff pota^iiiin and aodiania, HhtcJi male 
app(!arani!« an thu surface of walla from llii 
atruolion, to wMuh he wah lud by the fact l| 
aUtaline salts in general are obtained in larg< 
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.:i«6 from iiydrtinliu liiiii'it tliBU from tlte lixivigiion 

,<r air litiice, sii'l fhftt the lij-drunliu liuicfi (loixtim 

mntily hutc alluUi, mid tliat it cxerte iiuicL influ- 

iiicK iipini tlic ipjiility of lime, and it liBs lii'cri HACvr- 

tttiued by Viral tliat tlie Ofpum'iiue of the jxitaeli 

8oda ie neitlK-r ni-uiilontHl nor lecis inflnential 

I tlio proportion of tlic liydraiilic liiiiu». It » 

jirf^innr^d tLflt tlie siliented liiucstone, anil tinr fat 

■d witli t;la_v l\v tlif inilufince of jiotn^li <ir 

flyda lire ilitriiig tlic burning oonverted Jntu dotiMi: 

[joniida, miutn^niB lo t]io natural silicates, wbtoli 

known imJer rlic iiaincr of zculitm, riu-Ii us meso- 

•, etilbtte, apopIiylHte, etc., wliich all form Iiy 

ites, and lose llieir wtit'-r of crjutiillization by 

'tiiiig, und nbaorl) it ni^uiik on liioistctiiiig; oneuf 

f^nocicft of tbut claed of minvral, mcli ae thit 

iionitv wliiL'Ii, when pxposcO fur sonic timu to tiio 

tltuo.^phurci, ettioresues anil orumbli^ Ui pii-oes t« tbu 

cllftftriii of tlic iiiini-ral ftollpntont, but It .ic Bnfficiont 

to conBnii thu reinark just mndo regarding tlioir con- 

■ itiition uid siniibirily of tbo arMticinl gilicutoe of 

liiiiR and ahimina. It ih ii]>)mrenl tliat, in tbi- htird- 

Boiug of hydraulic lime a proc«ss t^ikvti pliici; »uala- 

to that of jryp^tim wliPii liardenin^. nnd forming 

Lvdratc. It may, however, be poBsiMu tliat thii 

hydt'*ulic limes lie still foriucii without the presenile 

ofpotAsborHiida, and tliat t.ht« oilioium or aliuniniiiDi 

in nontuRt with lime tilln tlie namo ofSup iu poeeeeeioi: 
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tho pn)p«rtj' of Itiiidin;; tliv water, uid tu conrert 
tb«ni ill c'l^trtuiu couijitionii to a livdrale. Kcgi>ect> 
tng tlio cemt-iit wbk-h is forme*] by tlm raomt way, 
it is A fact thHt vrltcii clialk ie liri>U|;lit in contacl 
wilL solutions of alkaline sttii-atee, aii exi'iinnge of 
the Attida of both Kalts takvs place, one part of the 
olinlk IB converted ititu silicate of lime and the uor- 
ourrcitponding quantity of potash in carhonate of 
potash : thin explains tJic true artiticn&l intone which 
han bwioiuo, un exposure to the atmosphere %a 
hard, that, if the mixturo coiitaiue a oiiffleient quan- 
tity of a fiilicate, poHBe!i»e» the property to adhere 
firmly to aneh lindJes where it hiw liei-n applied, tha 
materiaU so fomied with the riih'ciite of pota.-'ti or 
Ei>da are analagoiig tu cenictitj? without burning, 
and may he nned for restoring monnni&nta, etc. In 
tlie »illifioati»n of artifteial Htonen the afiinity of 
lime to tlie Mlica enntaincd in (lie nolnhle filans )» 
manifent, and -ihowti the oll'eot of tli<> nikulinv cili- 
eatat on IlTmi!*toiK'ii ; and huw ilu- iniiuoncf of the 
abuoftphcre in the har<)ening of oillcatt'^ or artifleial 
\\mv» is hroiiKlil to hear through the ntinuhphurie 
carbonic avid by the depuration of oni^^ piii-t of Hiliea 
in the Hilicntcn, and how the other parts of the aiU* 
cate, when in i*lo*e eontHot with n autfirient (,|ua»tit7 
of carbonate of liinn, a lime allieate is fonnrd. 

Tills aor|uired knowledge has prodnoed UBwerona 
applienlioUK in induntry, it haa proved that, hy art!- 
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impregnation of raincn*! B«l»t»uiw9 into the 

lerior (iT porotif' fubstanpiw "runiiic M well ae inor- 

nic iiitttterH are prtwervod, or cilicified. The eUi- 

toli'in of n tine sandstunc is I'lisily effwteO by 

B mixtiirw of 1 |»!irt of liquid fiilicH imd 2 [iiirte of 

! itaiid. with ttjo Mdditioii of a Mnall tjoanlil}' of 

talk and whiti' <:iay, all of whi<-Ii are wrttuglil into 

ml then foniit-d into desired hIjjpcI^ and ex- 

^vd t(> till' att»io.-'|diere for some time, iiml the 

jthing prouesa L-oiitimifd lij moansi of lijdraillio 

{K-wure and hwitiiig in hot cliamlwra, tlie particulu* 

f which liavo been intlioatt^d in a t'triner chapter. 

l.liae boeii jtscoj-taiiied that always if anv sjilt iif- 

■ubio in water h hronght in i-onta»t wilh the solo- 

DD of R Rait whifli fyrins with tliti acid of the hvie 

[ the ineolnhlM *alt, a lias eolulile anhr-taiKre, an 

^ange takes ]>Hm, which, although hut partial 

Bnetim&t, pmdncvif the formation ni' doiiiile Halts. 

»di«covcr_v led to a dirwt application that wliite 

, chrurnato of li-ad. chnimale of Hnic, iiinl the 

fority of th« carhoimteil umtallio saltn arc suitahle 

rellleilication. 




TUE SILICATE PAINTING ON STONE, 

Stkrro-Ciibomio, 

The Oct- uf tli« t>rti»li Iti tlio a|i]j1iimtin)i of (■olor* 
boa »o fur hevn but [jartlnllj' »c<^^)mpli«hed. The 
Bnl»'titutii*ti of till' potwili or »odu i»iMcat6 fnr ihv 
tixed and folutilo otIs with inincrAl colon han Mt 
flr«t bi-cii tttk-tuptv<] by tritiimtion uf white leitfl 
with Ihu liquid MlUrHte. \l Un» been found that a- 
tr&D!>roriiultiun «f th« white leaJ tak<» plncc the 
momcDl t]irv cume io cuutoct tog^thrr^ which i* aa 
mpid that tio tinii; ii aDuwed to transfer thtt lutfnt 
inld tile hrnsh. In unler to makv LhU ptunt. more 
snitshle, and to prevent a kind of diH'otiiposttluti, ft^ 
was found advisable to add a Urge pcntinii tif the 
aDl)()iAta of biu-yta, artiticiallr prvpart>d, n» this pafnt- 
np^ratuM bat slowlv dii Lite dilicat4> Milution. 

it nppean) that thin baryta mar lie naod with ni<>re 
advantage liT itatilf, as it unilos perfectly witli the 
eilioa and appoint to form a uheniical ooiupoiind. bnt 
a dieadvuntage pre-ieDts itself in formiag Itot u haJf 
trauitparent color, which dues uot c<»vcr writ, and the 
addiUou of oxide of zinc is thnreforc rRmintncndod, 
which a|iroc6 W4>II with tlie paint in oonnectitin vrHfa 
baryta and «i!ica ; this applii-atiuo has prndiioed very 
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bIu, rorming % ebeap wliilr- pmint, 
inlr truntiferred villi a braeb. 
J ciilor^. mixr<) wil)t white haeeit, pro- 
meo stMili difficulties nu uwount of tbnir drring tiK> 
[biek, olbflTs tmi eluwly, »cn<n]iiif; to (he tieliavior 
r llie hmaet to thr ^ilulile ^Iiu«. Uauv coidIuoa- 
t retain tl>r ntknli ohatinatMr, ant) it uw ftt- 
tBn'^L'd witL maiiv t]iffi<>aUi<» u* appl? the culon 
hrith the lipoid ailiea, vellov oHtrc, hlue and gn-cD 
dlramflrinB, oulpharot of cadium, manganese jier- 
tbo oxidei of chndne likve prored to unite 
r«1I with the silica. 

I Hie painliRg on 8t«>na U much esiUer when sjlica 

B been tuod on the »tone than on that whore it was 

t Applied, for thr reaxon that t]ie ubttorliing quHlit; 

F tlio siliea, itftrving a ItJiidiiig niat4?rial, uitlidraWB 

t from the color, and it U therf^fore ven- ndriMible 

B applv Reverul timest the liquid and exposing to (he 

tnotiphorc hcforpappl.Tt"^ 'I"' paint. Atinglveilifl- 

1 of the wall is iudispcQiuiblc on the painted 

loloring, which is donu by preparing, as tieual, with 

liB liquid niljou, as other painiA are treated. The 

•da riilloatu used for painting on wallti is easily 

iffected by the nso 'if the Hyringe. Tlie painting on 

|iallft in attoiidwi with some difficulty Ukewiee, for 

while tbnt ud Mune rctuain» unalloi-ed, the wood is 

ipt to iihrink, or to cnh'-k, and many woudi^ will nut 

uly lako thu jiaint, and oven change their physical 
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appearance, becoming darker; oakwouii oseumi^ the 
ap[)earaiii;v uf an old wood, and only tbi- wlii'te aod 
liard wiK>d». »iioli ajt the ahIi and maple woodt), vill 
tski? up the silicate painting. Another difficultj 
tak<'-« place in painting on wood, that it peels off^ if 
Applied too thioklv. A weak solution of 1 part 
silicu, of Sd° H to 5 parts nater, either alone or 
combined with other bodies, in revoiuinendcd. 

For pntterting shinglns agaiust rot, or rendering 
them inconihnstihle, 4-5 applicationti, during an 
ittterval of a day each, iriav be nindo, and another 
method is to fleaxou them, tirst by ^teani, then soak- 
ing them in grc*i) vitriol wilution, and then inipreg- 
natinj^ with >iilieii, quiio hot, and at laMt lt> throw 
fine fiifled aand upon tliem. Wiwden stables, and 
Mher buildings exposed to vsporn or great cliange of 
tAtnpurature. three or four uoatiiigB of the silica aolu- 
tiiin i«r«coinmeuded. 



Fl'Ul'tlKK RsMAUKd UH STER[:o-cnBOMIC. 

This BOW art of painting derives its name from 
two Greek word« artfitoa, fast, or permanent, and 
friiin ^/xujUir, the color, and lias been introduced 
ae a BulfttUutc for freseo painting, and bids fair to ho A 
rery extimaindy appli>-d, and more than th« en- 
oanstie painting, from the faut that the works wie- 
cnted by thia art bare given great satisfaction ; the 
inner balls of the new museum at Berlin haTO bMU 
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uuted liy KnulKni*)) with paneU 'il feet Hi^rh i 

Wit^ feci lii^ftd, and nrv etiid to «qim) lUv nil paJnU 

■lige in fru&lmi,>£« niuJ vit^ui-, »ii<l witli OiKt pjirtirul«x 

b<lvttnt«]i^ tlittt tJie {laintiDgH may he viewed or ^x^ 

l#iuiiiod Troni h i^erliiin Rtaud to do no, nnd ttiat it 

Biiijr lio np|d!ed on luany grounds without, tlio rougb 

I'lrtftf lioing firet ijet>d. An t!Xj>Driiiient whs luodB 

u axpo«e « pninting for onp year to the aiinof)|>Iierrie 

Kir, to thv »iiii, fi}^, Know aitd rains, and retaining 

iluring the whulo time Ua fretdinens. An important 

^IrcuiikHtniviu. howevw. is tlie furnintion of the 

xinndwork. for any neglect in that of the lower 

md npjMr ground inRt«ri»lly aJTccts the lioaaty of 

e pAinlinf;. In or<ler to proilaoc a nnifonn Btrong 

I, it is npcesKftry to sDjipIy the solnVde gluft 

ini&nuly, ko that it iiiny be ubt-orhed perfectly and 

|.iiotfonn1y. 

Tfao walla lunst be ndl cUruuKed in iho tiret in- 

(fttance when the inurtar U laid ou, and theik a wcaIc 

lolation of the li<)uiil ^]ass ta pasiM^d over it and left 

i dp)\ Clean washed sand or limey Mnd ia thtm 

iiixed with u very flmall ijnantity nf hnrot lime, uad 

Diad« to n iia^tc and laid on the wall. The i^urftusa 

Witi nmde own by an instmujent, and the upper l»jet 

PBtnuvtid which was forinud on cimiint!; in contuot 

I with the air ; but the tniwH mtut be nlwaj-9 kfipt 

liDCiiBt during the wbole o|ienition. Tbiii rough roor* 

Iter will Boon hocome dry, and may he r-^'-'r"' ■''" 
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with tlie fin^^rt), bnt it tnnfit not he \ofi too long ex- 
powil ti' the nir I'cr Ivar of tto attracting the citrlioniQi 
add, whun-'bv Ihw lime would \>c t«o much carbi 
ised. 

Bj the application of n solntion uf t-arbonate-^ 
uuinuuia a cousidcrahle hard I'^naistcncj in prmlnnod, 
when tlie Uqoid may now l»c applipJ bercml times 
with ii liriiali, I'Ut always »t intervaU, and enoiigli 
tu pent-tratf into tlip inortiT, and the litjiiid glasa 
ought to liv that mado fVuiii soda, and qnito clear, 
that liquid 8>duble glass whir^h wae uiied at the 
Uunich Theatre consbt^ («f silica 23~fil, t^ida 8- 
dO, »tid potash 3-52, and had u Apoeiliv gravity of 
1,1181, and wa^ then dilnied by ftii equal qnnnHly uf 
water. In all caetv, tlic liquid iiiiiHt he laid on hr 
in<»n!^ or a brueh, in order to produ(-<> a aailiirni im- 
pregnation of the same. tVheii fliij^ gronndwork, 
called the nndcrgronnd, i& faithfully and oariifnlly 
prepared, tlie upper groundwork wbirh is to receive 
thff painlinp may he eummoiioed with; it do^-s ik* 
dinV-r niiii'h frnm thi* first oporalion, 

Thr< siuid to h>.- used unttt he uf fine |?raia, an^ 
well wuphcd. a* also tlK' quartz, etc.. (tlic lime eund,) 
whieh ie obtained from njarhlc or dolomite, finiJy 
powdered, are to he nwd to thi' thicVnees of one 
line quite evenly, in order to otitain the nc<n>a(!Bry 
yoilghnr-M on the eurfaee indiapenaable to tlio pre 
of paintin;;. [t may. prrhaps, be neceaaaryj 
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Jicr iruhetaiicce before the appHmttnn uf the fine 

md, in 'trdcr tu dnetroT ftny lime cruM wlii'ch nii^ht 

tave been turuiotl in the preparation of nnilcrgroattd, 

md tiilutcti pliuHphoric acid is now recoiii mended to 

B applied with a epoiige or liriisli tm irs surface, for 

( rortnE then a pkoHpbate of liiiic with thesolnbis 

which binds wi.4t and du^ not inJDrr the 

lortar. Tiie ground so prepami, and W4^1I driod, is 

bDW impregnated with the Itqnid glasn, the Hsmu u 

|be firtit, au<l diluted aUo with tqual quantities of 

rater, whieh is dune tyria:, allowing Miflicient Lime 

B dry between eacli impregnation. 

I WiKid may be painted by ciivering it firnt with ft 

lalk ground, which muttt tie tliick en'XigL to allow 

I polishing with puniico: to chalk, glue, or a little 

locate biiliition may be added, as u liimJingniatenaL 

jiwther (iitficnlty ucfurs after thu Hrfit has l««n 

(Vereonie, iii the oozing out of Ihe oartwwiule of 

^twh in damp weather until the wliok' salt haa 

txpdled. and many experimruta Iiare tailed, 

] hydrochlorate of ammonia waA firat proposed Ib 

Itweak HolutioiJ, and an abBohite inHoIubility of Ihe 

pilor wai* ibereby obtained, hut chlorate of potaiji 

tnained in tbia operation, which destroys tho gTotw 

tbe oolora if not at once removed by repeated 

ibing: forced to resort to tbo«o few chemical 

[enta, apt to fix the potanh, which should enter ita 

loluble combinationa in the Rolor without deetroj* 



SILICATE I'AI.N' 



I ON BTONB. 



ing them ; llie perchloric wid byilroflnorlc acids were " 
r^ortei] t^i. It itt well known that by watihing with 
hyJrofliioric fti;i(l the ileiisity of the colors is mueb 
tncreaetil, and it was thought tlieretbre sale to u^ it^ 
particnlarly in {minltiig on glase. bnt onlj; »■) a very 
w<mk Bolntion, Hydrofluorii! acid pttnseHges iTk- nii*t 
reniarkuble projiertj' to disaolve most oxides wliuii Id 
B coii(!etitnitc<i ^tate. Tliv application of tlic- woak 
solution of hydrofluuriu acid, either for ilxing the 
pnta<>h ill painting uiid in silifivation of liniietone, 
was mainly calculated for siinh case where & silicate 
hail ))pen at>ed with un excesAof polu^h, and in Iiard- 
etiiug of BotY and porous liinuetoneg hy a partial con- 
trer^iun into u lime silicate it was found very expe- 
dient for fixing the potatah, and making sure tlieio- 
eolability to moisten, at first with a weak, and then 
strong Bolatiou of the hydrofluoric acid, the ctoneB 
when the potach oozod odI; thi- acid, howcvtr, pene- 
trated the stone and produces au insoluble com- 
pound, in other words, it fixes the eolnhle potash, 
and p^od^(^ee an insolnhle compound. Throngh tM» 
tljdcovery hydrofluoric acid wae found a vory uavfol 
application in the flnoailicated Hme. 

If brought tn conlact with lime, hydroflnopit- acid 
ie capuMe of disiiolviiig it considerahly wilhout pro- 
ducing an immediate precipitate of calciuni, or a 
separation of the iiilica, hut at a certain ntiite of «ata- 
nt.ion any widition of lime decompot^eit cutiroly^ 
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■ I. wid »o mach that imi a imt-r 

>'i b« liifmivered iu l)ie flaid ; lb* 

■l.iamf-<i bv tlie oarl«>ri«le uf lime, 

t't lUu tuusiie liuta, ttud llint fiiUcintii ami 

t»n pro(ta<vd in the lirDMltunl^, wliioli tianlens 

t «It<«lv, &nil it ill th(>ivl(>r« «ni|ilv ■ flaor^ilit'ation 

Ikt proUuct^ llt« )iHr>li-ning of tint lime. Ttic efl'rct 

t thw hrtlrciflnoric &■:(<) »n gyjigum is alw itriKlticetl 

j A oold mixiog of both, wheu the nnrfac^ of Hm 

i »>n&i(lerKb),v lisrdeuvd. IC bowv^'er, tfae 

, IB usmI in t'\i-(HM, tbo gypotita in covered WJtll 

ivA ptiftulcs, whifli own tlieir existBon! In tiip Ibr- 

^tion of bl«ul|i1i»t« of liinv, becinsc Enlphnric noid 

[ not act M well as lltu carbonic arid iu ths 

Wtimitt of limc^toiio : a fluorralrium. raised witli 

inltiB glaaie, may be u^d n« a paint, or fisrto, or a 

WMil, OP bhv wnlinjf ol' otlwr Fubotancee, and b«.v 

t M> Itunl and wrntbt-Tpixiuf tbat neither itoda 

' |H>t4uIt will ddac-li from tbo combination and 

n»[n dry. 

P*i3»TiN0 OS Mkt.u«, GLisa Asn Porcglaih. 



iBiliun painting adh'jrea stmn^ly on metal*, "(tfO* 

Uvd cart; is taken to keep llic anlutbiitAM umas lima 

I tlto contact with water. Thti •m>»t dnrahit 

,ie jii-o<lii;;t!il oil sine, al»o ifii (mrcfllniu and 

tbe colum JiBsuino a eemi-iratisparoncv if 

ited.on g\a»t, aikI no doubt utlVird inaab indnQ 
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ment tiir its aae. The aalpluito of tiar7r&, imtfictfllly 
prepawO, conilfiniyl witli [itta*!! siUwito, ni'jtlwl to 
glass, tfinkc:! a milky wliito Hi>];idanm('«, mid in wry 
benntiral, u it iiiiNirptirab-A wrv iiKiiiuitely Willi tli<4 
ciliea, «o tliat atler the lu))6e of « few <hy* tlic puint 
cannot lj« romnvpil pveii w-itli warm wbUt. If *hU 
gltUK ie oxj-owkI t.i liigli hMt {H" W«>IgewiKnh r tlno 
wIiitG I'liantel IK tbntici] tin Uic aurface, whfuti wU\ 
(XHiiimre M'otl with tlie oxy<\e of tin, oiiil If mnuli 
plieafwr. Ifllramarinp, oxitlp uf tliroinc, if ctiu^ 
verlH inti) (.iiHuieU, form u prolifiQ rftiurco for llio 
uew urt i»f iwiiitiii^. It iH iiul niiilp nuciwHsry ttuif 
A ohfiruioal rombiiialtoii situnlil be {ti-odnoeil in oil 
lh(»o F4tlor>>, if tlicy unly nditi'fB alrnn^ly uixl |irT*> 
i\a&! tliu liliualeil i^etnent wliieli lia» l>eih>mL- Utufd hj 
its fine dinsinii nnil >-asT admiiMion of atr. 

Gmt'ry. Mooil-ttone. and peroxide nf mah^litMt, (I* 
finuly )KiW(lerL-i| uml girepored witli a I'ODwntrMod 
Mliiti'iti of (K)IuJ>1t< glaf», pnidiice ocmeiit^.of nxtTA- 
onltnarj- !iardntL-i, rt»tiAtin)i tlie HtloL-l. >if beut fom- 
ploWly, «nd 'Hv.>:ni> perteoily inrtolublc in rtftliir. 

For tlie jii-odiu'tiim nf oji iii<I(Mt.ru<Mihli! iuk, anluble 
g]aM bail hecii I1M4I and ol)t,niu«d by iitixlii^ tlt<«ly 
ttorat lainplilscli with ibe lic|n>il Kolutile glns:!. Rm- 
OitntMfa inli in prcpaied by dM^onijicixiiig leather in 
eatistii' iHitiwIt Kiid adding lu llii: 1ila«k iiiasa tbe 
Hf|Uid rt-dublo glM9. A 'Ucoi>tion 
mixed wttli tlio H(|ui(t Holnblo tfliea b 
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■y i«<iutiiig «*ttnploti-1j' i)if Mciioti iif (■)ili<n)i(' itnd 
It other wnda. 

Tlu> i«llc»Unr nlrx, jiwrttcttUrly ihv i-ArtMniKtM unA 

iVHJot. |iru4l)UT. «'Iki» ftdtltHl t<i li<jiiiil sHica, a 

[»Ulini-u» ■■«'t\ prtvipiiate, the rlilaride of «m- 

kniuiit wltlt I )i>r doping tlie wnttxinia: preripitales 

• Alsit Ci>rnH-«l with Ihe eanb,T alkaline salta, and 

I nlqminit uid tiydratc uf liine, for in all these 

I rtf firci>i)>ilai)oni) a |mrt vt |>otash is withdnmro 

1 ilio Milulile gla>», whivli either riiruui n part a£ 

»)irM>ipitau< or rv«tiiAii» free, or attaohA itself to 

r* ai'^id III' the addv<) salt. 

' 1'lii> Mtat t^M lake* plaop in tlw application of 

|||(i "all* iif thw hcavv lucluK *H*:h as imu, uoppcr, 

1'hc i>tr«-.t of iho soliililc glii£4 on iialt^ cither 

Htlulilo or hdoltli' with difficulty in wAtE<r. fiurh aa 

^Iphalu of piiliuh And oarbunato of lead, plio^bate 

f alumina. )Er|«4niit. etr.. nil of which brn'ome, when 

khhed tip willt lin- »ilii!a aolatioii and rxpoocd to 

e sir, a very hard n\Mt. 

Thtt Dxation of ]w\tuh vrilh uilicH painting on lime 
pows how thv c<>lur«, after ao espoeitrc to air tnr 
CMn« Limo. hi>ci>iiu- qiiil« infioliiblei in wutor, and U 
^U8 vxplained : Tlip contact of curboiintti of limv 
ritll thti soluble glass dctDrm!iit.*B always the deoum- 
>f>itiou uf tlie fir«l, aud cotit'firsiou iu Hilicate of 
■me, which retains the coloring; maHi>r. If Ihc 
tethr* arc trauslurred on siib«tancc» tiut t>. . 
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the rioliible eilii>atcs like wood, mm. ^Int-'', cU',, lin?! 
it hocome^ neirciisary to find flic- conditiuiiit ut' iLi 
iiisohitiility ill tlie rpaction of llie (■ol<irinfr uiiitt4-i' hi 
till- nilio&t'i it«elf. 

Mncli precaution hati tfl bo uspil not i« c\o>-v tlio 
pores of the iiiulerground, wUoreti; the auecusw uf 
the ]>aintiiig h joopiirilitied. in case ft mimtake iliotild 
have oponrred ttefurp, and h; waiting Mine timo )»>• 
Yoro ]iro(;««ding fitrttie<r. lo allow tljs cuntraettoi' 
the li'inid gliL-ss, so a» to 0[>eri H^aln tlie porut, nnd 
wliioli o»ii bIho b(! ari-eler&tH l>y liciit tlial i» juv- 
diiued liy I'liminf; akoltol i.ver llm ground wurk. 
Now, «ft«r lliif operatiou of drvinK umi |)rt>jj>iHiit; 
Is purliirmtid, and Ibtt liquid gius? apiiHoiJ iitiifnrnily, 
BO tliat every [imiiit is t'oiiiid uiiitorin t,o ob tu iR'^iri 
tbv [ininting, the arli&t will liarn ou iliOtculcy in 
ho^iiti lit I 111- iirojHT work. TIiu colon uro now )»r- 
f»!Ctly niMtwi u\> willi llii- watur itiid pnl on nrttrti- 
fiolly a.{iet tl>e wull |ih been «vnti^d willi pure 
water—for two rea«oii*: one i« to expol the air iVitm 
tJie pores, and tlicn lo proiiioti; tlip adhtrtiioii of tb« 
oolora; tliii, however, imwt lie done iiioderatulj-, 
tlie uolori might otlu-rwim; suffer Jii fVwhntiw ; fhe 
inoietenlng moat beetfeuted on every spot which bi 
to be painted. The color* aru now prepHr^it witil 
tlie liquid g\»A», dilut.i>d with onv-balf uf itt> wall 
whidi tntist he applied l>y ineanii nf a (tyring*, and 
not by a brush, and wJUi mnv.h cans, for tlie rvt 
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HnjCATE PAiMTmn ns ftose. 

I wlurs ft<]hi-re but ttiinljr, and, if applil 
3 tlio Ittwt fiirce, wuiild jml the oolops fiwio t 
iMild inaku tliew llow In^ethcr; the o 
>ii of syritiginjj over, tlic puinlitig matt f*e repealed 
vcnil tiiiies nfter having become dry, until lite 
lorB «|.t*«r to be bo fast that, tmicliing witli tbe 
tiSer*, thej will not he stained. Many colors re- 
ire more or less i>l' the liquid f^iu^, which may b 
t by jirautice, hot wliiob ni«y easily be det«ctc 
lion the fialtitin^ ie titiiiihi'd, sti a)iitUaation 
f^obol, after the lapse of n few day^, will inatcrifllty 
ill to fasten the painting and to dear it iVoni any 
iripnrilies whicli may have Attaeb(>(l ihoniBoli'cs, nr 
■y (he ulkali wliieh might buve been eei'arated from 
the liijuid gliuw and have ixwed ont, and may be 
■fced with mortar free from lime, and it may thai 
lioMt any hesitation, lie left exposed. 
It rnay tiu ohsorved that the painting i 
loirdiid against rains during the time of tbe i 
ing up and laying on of thf eolors. After the d 
■'urc of (ii)ine months, or a year at latt^t, it ■'I 
■I! to examine the painting, in order to aficertaj 
liL'ther the colora have not enffcred fi'om rbe i 
risation of the liipiid glnx^. so w to produce i 
iiTrnption of (he binding or I'aateiiing of Uie eoloi 
that it may beooniEi necessary to apply an ad- 
Monal fixation. 
The malcriaU for tbe npper ground, which ie to 
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-II.ICATK rAINTINii nV ST' 

takti up tlie colors, may be a\ii« (.■<>■ ii|H}seii of tlio M- 
-lowing: PnlreriKetl marble, dolumit'>, »UI(od llmo, 
kuil tine qiiftrtu, or a Hauil wUL iIir liquid glttM coifl- 
binetl; the proportion of the liquid |^la<in d*rpvnd» 
apon the aand whidi is uead in tlie mixture, ao bk to 
lonii the oousisteDcy of mL<rtur. The i(dvantagt» of 
this ground work are : it prerents the fiuparaf"**"' 
the lime on the aurface after a fteqiuiit niuiafol' 
with water, and, therefi'ie. no lime cruet fonniug,^ 
rutttiing olf ia required before the application of thi 
liijnid glass; I'urtlioruiort), the Hqui*] gla»t) CQmes in 
immediate contH^-t n-ith the under ground, phKliicing 
tJiereby a ((ood eement with both grotiudi). TlUft 
mortar h^oomeo aa hard aa ototiu after he!n^ dry, 
itrid shows it* puroeity in warm and dry air. whi4!li 
mnko it very iii«oeptibte foraln^orptirm. 

STKXcocnuoutc roit Eabki PAixTtxii. 

The basis for tills ulanrt of painting iimy be msdOr 
from platM of hnnit, poronn ctay ; it is first im- 
pregnated sufficiently with liquid soda glass. TIicw 
plalM may be } of an inch thick ; after onu or two 
applications iJiey beuoine iw hunl a» any atoiw worti; 
they are very snitable lor {luinling ground. Tbe 
lithogmphic ^tione luitkiM a good btwc for oa>^cl p^Dt* 
(ng: « thin coatiog ol" liquid glR8» mortar will pro* 
dORti a ^ood hose, and it mny ho Brol ttwvdWiWK^' 



BIUCXTE I'AISTTNf; U!S »tnn%. 

'i>Mp1iorI(! acid, whidi o.'fsi^u luudi to altsorh t)i4 
•\uTi with till) liquid j^lnss and to make lUem faitt. 
^riie oolors to be iifled fur tliis clnse of pmutiug 
ttht hot to be olioseii whiuli decumpusus the llijiud 
», sueh Ad contain strong aoiils, nor tliose from 
. sabstATicee. Bnrnt oxitk^s Rro better tliao 
^oxidca, Vermillion beeomes brown, and at last 
wk; cobalt blue bet-otnes clenrer by tbu liquid, 
i lliP yi'llow ochre becimts darker. 
!■ All colors ought to he properly prepared to make 
ihem tit tor the allica painting, eiieh as the great 
variety uf oxides, many of wliich, not euntaining 
ide of iron, may be suitable, also ehronio reil, 
tramarine, umber, baryta white, eadmiimi yellow, 
rnauy more, puquiaely made by 8omo clieniiats, 
t containing free aeid, which enter itibf a di-coui- 
ling ohemicftl combination. ^^ 

The permanent white, or artifieial sntphate of 
■yta, IB aaid to be the proper material for a wliite 
It is obtained froui the nativ« minerals, 
heavy spar or sulphate of baryta, and witherite or 
carbonate of baryta. The manufacture of the new 
paint in effected by the redaction of the native sul- 
phate to a chloride of barium, i>r di^^olving the 
istivc witherite in hydrofhloric aeid, and then ad- 
l either sulphuric acid or glauberealt, the arti- 
l eolphate of baryta la found in a condition of 
Vina Snen^BB and purity, poesoeelng a fine Itistre, 



wnioni; cAi-'KTiJifi OS 6T0SL lav 

sod <n*cd^tilrlo for (trodocinj a Haa whiiv paint, 
wbleb i« th« b^ sulMtitate for wiiito lend and ztoc 
white, h not anbJGOt to laniUh ur bcs.-ifniR itmwn id 
parlon Ii1>« wbitu lead, wliirh is attacked l*y hvtlru* 
sulpliurk* a<^id, and Conufl, when eocnUi^-d wii)l the 
liquid t^lftss, a slow t)ut tntiuinte rombinatitin, and t^ 
likuwiee um^ ander the name of hloactix fur card- 
makora. pa}>6r-stai tiers and [taper collar muiiufiu*turen» 
lu a very large extent It ma}' aljun he cmxIdeTCti la 
[toint or' imponant-e M* compurcd with that of 
white lead, not having a dilatory eti'ect nponhi'aJtli 
m Uie latter. If mixed with the Aolnlile gla»(i it ohn- 
atec the gdtou'^ smelt «f limttted oil and spirits ctf tor* 
peocine. If it is mixud witli dtixtenne. starch, or other 
binding matrrinl in oounecUoit with the Hqnid «ili- 
vate of soda, its applieatluos ina^^ be uiuHiplied to 
any extent. 

The urtifioial sulphate of barvta is hityoly inana- 
factiired on the rontinvnl of Europe; iu thti U. 8. It 
hs3 s(i far be^tn mnnufaL-lured iu New Vrtrk l>v a few 
cheraieal eatahliahmenta for card makers, but not yet 
for the ptirposu of enbetitating it to while lead. 




SILIFICATION OF WOOD 

\ PuOTBCriuK AOAIKST C-OUBUSTION, IsPr.AUUABd! 

m AKii Dbt Rot. 



ind, ami «11 uthLT nrgunic combustible siib>itaiio< 

to a great extent be preaorved agiiln^t that ^ 

ilE-monl, i\w fire, b_v the proper application of i 

liquid silicate!*. Ktill it reqiiireB amcli skil!, ■ 

ricnoe. and prnjier niauageiuent to HQlKliie totiiU; 

this wonderful element when hronght to its fiill 

I'liwer. There are niaov inBtautwis on record to "prove 

:tlier a full, or at least, partial BUcceBU iu arresting 

^^£ jirogpesa of a conflagration by tlio imprf^natiua 

^^■euating of combuHtiblo bodius with many ftulj- 

^^^peea, snch &■* pn^eaa tncotnlinxtibUilj, whether 

)l<|ui(i9. gasoH, or maleriala which poeeosB the prop* 

•!■■* of gonoratinj; gases that yill withdraw or suit 

Sthe surrounding attuoaphcre, HHch as Iho oxygt 
and thereby arrest the progress of the fiamM 
y chemical agenta ba%Q been from time to tlni 
^lujtosed to etl'et-t this object ; such aa salt, chlorido 
'il' lime, and latterly carbonic acid in its gaseom; 
^^trni. Htiil Tnanv- metallic salts have proved but n p«r- 



U MrKATl')!) DF wdun. 



iM cocoefis in tbi> prevenUun nf iltiCAv or dr; rot t 
woo*!. TIk? sululilc glajw iii oiiu of tlic firnt muturiiile 
whii'h liavo liueli snnovu^ fillip' (niipUi.reil in nrrtiAliu^ 
oonfl&gratioti, itiid lu far «» IS^'t thin tuateriul wm 
reciiiutiienilvO in the coi»truclK)n cii* the IMiitiioh 
Theatre, wliori] 465,Oni) squMi' fii't uF limber i^itrfado 
wert' treatcil with a cuuting nl' thu tiqiiiti BDlablu 
glasfi. and m 1830,-31 and '32 ili« mithur i>«rfonuod 
niiiiiy fxporiincatu in tho Brooklvn Nbvjt Yard, par- 
tially KB & |>rot«.v.>tiiig ngvMt a^^aiiiot Ore, »» til«o 
tt^iiiuiit decay ul' the wtuKly tibn:; anntll etjiiorv 
Iduvk^ of woikI, ntU-r huvinfi bi-«ii iiniiref»iiiitotJ with 
thv M^lublcglaxfl aitil Kitih'loth, writing p^p^r, pardi- 
jiiiint, tt<-., wciy exjiosoi for *f>inc tiiiiu to tlid flame 
af u gan lamj*. After the Up>>e of an hour, nil these 
Hulx>tuii(.'e.t wore loiiod tn be charn-d. Imt iiut con- 
nilJiii-il. Il in [iroved tliftt tho h'l^niil boUiMc gla^ 
(irodiii'iM u jiert'ect atlheriiig, i>enimui*iit cyvwiug 
which, when iiniperijf laid im. Buft'ent nn damagB 



iVani th e afJniitijiliPrB. F or ooating thfl wond, clc. J» 
purt< Doluti'in iif the liqaid glass 16 required, otlitir- 
wiee it will jiccl tiff, and it in befit mil tu fi«c it int 
in u coDccntrnted etatf, a? it will not Ite nlile U> [il-do- 
trale intii tlie ]iori«, wliereliy the atuii>»|>lit!rt^ must 
be ospellcd, and even five or six applicatlotiK m»y ho 
madu in iDtemilHut*twenty t'niir hour-.. Althouffli tlus 
pro«e»* render^ g<>od atjn'ioeri, it may Ije inipruvvd bj 
the .iddilhrn ..f ..tliPr fiiilw-il.-d «til..iH *. wb..rpin_ 
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eeoIaMegluskctBa^Uiebindinii: material, the coat- 

; asniDM a better bodv, is etnmger and inoru per- 

iuanont. and if espae«d to the fire a crnst U fonoed 

icli, ffir ittstaocp. art? Ixine dngt, elaj atid chalk 

■IxmI t«^?}th«r, a lead glaes, etc. ; cwnmoii claf ^i^ 

i auoccasfnllj UM>d vritli tho Iii|nid glass in the 

llamch Theatre. If applioil on lin«a or olber 

jiiu tttxtunv. ihi; mm* coating, or dipping, Ea not 

Scit'Dt, but It snrlBce betw«eit rxtWrs nmsi be re> 

ntyi to in order lo prtiduoe a fiiU ati^orptiitn with 

I porta; these stn^ may then be rolled up, but 

I folded. 

: Baildtng timber, rail road eleepcn., and otlier eitn- 
r mate rials, have bc«n treated in ibe manner jnst 
wribed, and were protecttul ftiWy agHtiut lire and 
dry rot. 

The author propiMod a combination of the liqaid 
s with the toUoving enbeilan<KS, intended aa ile- 
[npoaln<f agents by iJiemiiMJ affiuitv, and pro- 
Ding in the cells of the v^;etahle fibre tlie varions 
ineral and metallic salts which are altogether in- 
^uble in water, alkaliee and acidic, and he extended 
it vxperimente on tliu usee of lime, chalk, gvpenm, 
eras, etc. His procca^ of treating ship limlwr, 
wper», cro«s-tie^, ronllng shingles, and other wtwd 
leks was ihf following; 

. Tlie materials to bo treated were put in eteam- 
failers and e^iposed for fonr houra to a pre«eure t 
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Inn flteftiii, (up 3""" F) then withdrawn from the kcl- 
tlt# nnil dried. Alkalii^s and acids, encb »s livdri)- 
chloric, Imvo haen fiiacc recommended for tho purpoM 
ofntHtraiTtiug color and alhumeti L■xi^li^g In tho roIU 
of the woo<ly tihro^, whioh, however, i« UL'ComiiliiiJiecl 
b;r steaming. 

•2. In a solution »t' silicate of soda wliilo hot, the 
materials to he treated are Uirown and k«pt th«ru for 
twcnty-foar hoars, which will give amplv time for 
the wooda to entpr into the open colU whilu hot. 

S. A large rat, containing eitlier liino wat«r, win- 
tioD of nopperas, or blmi vitriol, whitv ritt^ol or 
gyp<*iim, finely powdered and tlirown into hot wider, 
or fiiii'ty powdered nhalk of 1 B). to IC gsllona of 
water : the proportion of motallic salts is hut J ft. 
to the gallon ol' water. The woods arc kept in the 
vats for another day, and then tskoo out dried and 
ready for Obn. 

Ooal tar, and the otiier products of drv distilla- 
tion from tar and pi-nt, have been recomnicmled bv 
Kric^ a» far hack ae 1S5)S, under tho nainu of Kreo- 
«otu-carbolic airid, which was then considered a 
waHtc product, and in ite raw state having a 9pec. 
gr&\-. of 1.03 to 1.U58, and yielded from ii) Ut 30 Jt 
of the tar, it wa» wotl known to possess tho pniperty 
of proteoling wood against decay. 

Thiu chemist combined with the iupreguatioD of 
wooda, etc., the solable glass that of the kreoeote cat^ 
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\c:ir.., ;k:;tiv i!..:i ].:,v\ b«-v':i '':._'•.■■-; i:; rlc m'^-Jil 
o\j»vrIi:i'Tii^ n|> -11 tlio .■ro>- r'.iv aii.i -'o -jh i>. '.. l.Ivli 
atU-r lioiiiLT laiJ il«»\vii for ;i tV*\v voars uiiilrriTM il»e 
(lecrtv •»r r»n and Imvo to bt? ronrwed, wliicli cun-cs 
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^^^^^^^^^^V •turwA-nux or wooe. 




^ (tMt vxpeD£4» to th© compotiia-. Kyu, Btinictt, | 


^^H Bouclicriu luid mutT othi-r chcinuu i 


u ail cotia- 1 


^^H Uiis mUiuv ihii CTil cii'ite'}. 


■ ^ 


^^1 tbo S(ibliiitat«. ■.■hlDri.ie nf i\l 




^^M all had tWir ii(ivAntat;e> &):>: 




^^1 Uta boms, kIuiu, imuu, catWIlc nidii hj. 


e i<«a .:;- 


^^^1 tro(liic«d and mtnT artiulfii baTA l>oen 


written Ml 


^H tlu-- labjecL 
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^H In 1846, »<).0i)0 >leepi:» uf the m<. 
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^^B »iilpli»te"f'Sjf»[x.*r, wvn Ui'i -J 




^^1 W»T»: *fu>r niiift vi!»r»fXpo*un 




^^1 perfect a> witeii Uitl. We « >. 




^^H QM lUt! MP with waU^. whkk nuuiti uu 
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^H lit albumen: l1i« wlutioa wonld Bp(K«(>riHl«Iv M- | 


^^H low. It'itli of the Wt : - 




^^H tivclj rii<!a|> : «fMl' 




^^^B ittiUingfivr sU'^^'vr. 'I: 




^^M U greatly agiiiitei <U u**-- i-c lut>.f4r iV.r 


A*^li>utf^i 


^^P pjrruligniie t»f iron U otfentlve, and aluo 


liigl.ly lo- 


^H fiaiiimabk ; tlie affinity of i\ui '-MoriiiM for wvtir | 


^^H keeiii^ the &lrn(--tiire into Kliii li tli«r nrc 




^^B wei, anil lltey alau Borrudv ihu iniu-wurli 


HulpUalo 1 


^^1 of copper i« free from tbe>eo)ijection»,aji 


1 ia chcapor 1 
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^^r inir wo-vlt'ii «tni<nur« afraittitt dry rot iii 
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AMsj the small (jnantity of aolable poison witb whitili 
ihe wooii has heea injated. Thorough creosotiog 
tb^ wood, with ten ponnds of dead oil per cubic foot, 
k a complete protection agai&Bl the tdedo, 

»DKrmo TiUBBR by Stbam. 
Mr. Violitter has lately preeunted to Uie Afademy 
of Soiencea in Paris, a very able comtnitnicatioo on 
tilt; desiccation or drying of difTereat kinds uf wood 
l)_V atefcm. lie states that gtoaia raised to 482°, Fali- 
reniieit, ia capable of taking up a cunAitleralilo titiiuir 
lity of water; and acting upon this fcnoirledgu, 
-Libmitted difierent kinds of oak, elm, pine, and v 
Tint, about eight inches long and half an inch gqasi 
lu a current of steam at Eleven and a half pounds pi^ 
sure to the square inch, but whicli was at^crwu 
raised tu 4S&°. The wood was exposed thiu for t 
hours. It was weighed before it was exposed to iba^ 
steam, and afterward pnt into close-stoppered bottlee 
until cool, when the samples wcri- again weighed, 
and showed a conaideraMe los8 of weight, the loss of 
which increased with the increase of the temperature y 
of the steam. For elm and oak the decrease in weight 
was ouc-haif, ash and walnut two-fitlhs, and pine 
one-third. The woods underwent a change of color 
as tho beat was rising from 395" to 442" ; the walnut 
became very dark, showing a kind of tar formed ia 



aiLinrATioK nr wtwii). 

liht wood liy the process, wbiob was fooud tu bavfl s 
pTrttfirving nffect on the wood. 

rt WB6 found that wond tba^ heated hecamo stronger, 
Uaring an increase in the power of reeieting frai-luru. 
The maximnm heat (or producing tJia hest fructnru- 
resisting power for elm was between S02 and 347*, 
and between 257 and 303 degrt^a for the oak, walnnt, 
and pine. The oak was int-reaeed in streusjth five- 
nititljK, wulitut one-half, two-fittbi^ for pine, and more 
than one-fifth fur elm. These are but proliininary 
experiments, which may lead to very important r«- 
falt«, and are, tliereforc, interesting to arrhitoct* 
ea{>ecially. By thia proue&s the fihrca of rlio wood 
are drawn closer togetlier, and maple and pino 
irtatid in the steam, at a temperature of 4S7-, were 
rendered far more vaJuable for musical instrumeniB 
tJian by any other pr<iceaH berotofore known. Thia 
is valuable information to all ransioal instrament 
makers. Who knows bat thia i» a discovery of the 
VffDtitiHn flddle-makcra' great secrut. 



Wooiij:.n Uoof Shikgles. 

One of the most valnablo i4>ptication£ tif the oolaUl^ 
glass may be recommended for aliingle* and wooden 
roofs of faimhoiiges in thc-country and iiour railroads, 
whore the aparki^ of the loeomoti^t-n have rn;<inently 
oauaed deflagratioue uud d(-«tructiun of property. 

The operation le <(iiilv Himplu iind tUe cn^v^iM V«a.\. 






ndks. «fa«« Ai^ of »» M asaf* s M mtc- thc« ; 

^TiM. WiBilUg aknt SS' Bw is vUeh tlwv arv 1«A 
* T Vt hjOHv v^M ttor «• ttlcctt ««t •»! uptwid 
: . tW lir Befcm tbrv an ^te dtr. « vnk wto- 
'4 tat cUunic of eslnam » tbrowB tttcr *hnQ or 
4.>fuiklad on* tkcm witk « broom. Vi 
irv tbersra fit lor ose. TbRj-vQI But I i 
.'uitei) witb the «pTb; tf wpMtd ttf ad j.-,: :..,_j_ 
■■""Jl ttot li^ t in » BwroonAiiiig fm . An iiUBn»e be»l_ 
^ribag dura tioo m»T * *f *• '*>— ■ j ta th« iarfacc ^ tbcf 
!, liowBTef , guile 9»fe from «nj iafl«n«duQ.. 

' Tax I*«bkktati<>!c or Wckw bt [ukssiuk. 

The proce»(ti I\>r the )>ri;^rvaiion of wood may be 

i-vided into thn^ gronp^, iiamelT: firvKMsMs faj: 

imnicrsioD: procesi«i bj [ire^ure lu closed tmmIs^ 

' nii'!i are exclosivelr einpIoTnl fi>r dr; wmkI,) and 

i'::<:-x-.,i-i founded un the dispUuemeut uf th« eap 

^M'hicb are oti\y cmpltiTed for green wood.) In the 

^^felMDt Brtjcin WB Hhall deecribu the metltoda b^ im- 

■mioti. 

^■AUen 

^^■oierKb 

^bearlj 



KAUemptB (o Imprugnata wood hy the uiptfaod of 
■oierKiou were tlic tint uxperinicnls undertaken. 
I earl^ hm I74*t, FaRd. « Krciichrattii. tried to im- 



AiLiPiDA-noK or wooo. 
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profniftte wtHtd wirh alnm, ^nlpbatu of iron, ood 
Taritiue iitiii^r anb^taiioGii, in scilntibns of wliich he im- 
nMrsGii it for scvoral ilay. In 1T5<1, Hallcr rwom- 
mendttd vc^talilc oil for tim eamo purpose. In 
I7fi7, J»olt»im indicated tlie nee of a solution of aea 
mI«, to wliich Aulpliate of iron and magnesia, alutn, 
tbiie. and potassa were to lie added. In 1771*. Pallas 
proposed to mineralize w"oil by dipping it lirst in a 
HOlotion uf grcon t^^oppLTas and afterward in milk of 
litnc. In 1830, Kyim in England, tried to prwervo 
wood by Himplf imtnursing it in a solulion eontaining 
two per cent of Wctiloride of mercury. Nut long 
nnop, exjierimentfi wcr<; niado in I'raT;oo and Oct- 
many with a largo number of railroad tiee, by lecvp- 
Ib^ llii^ni Revcral hours in a Bulntinn containing 1.5 
per cent, df eiilpliato of copper, u1 a tempenitnre of 
Iflll* fahr. This preparation i.-*, liowever, altogether 
iti«uB!ei<rnt for the preeervntiun of Hr or pine wood, 
•nd in funeral for tight wooiU which contain a large 
amount of nitrogenous f^nltAtancufl : but it seema to 
iDCrcaMr conxiderably the diirahility of oak. T)io 
wniid is thus surrounded by a very tliin eoaliug, 
which i« not liable tu decay nor to the attacks of 
inaect-t, and which rctard<« the alterHtiou of tho ioDBr 
parti). ThcM are, liowcver, not impregnated at sll 
by the luitJCMiptic litpiid; they prcfurro their gortoft 
of putrefaction, which develop the easier thn mora 
tho injected Burface la removed, w\\tx\\w S's Si 
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blows, ur the driving in of Qftila The dcc»y 
mt>Dcf« then at the deimdctl |ii»;iit&, am) |>r<>pog>tes 

tself lofvanl tJi« rentral ]-arta. 

Baron Cliftmpty also indicated a mbtliod for pre* 
^rving wood, by dipping it wlipn'green into aoetof 
90"" Fahr. The water and the gases which are in- 
dogud in the ve<^otitble tiii^nc escape, and hy tiie oob- 
dcnHHtioii which follows upon tooling, a vacuum it 
:&roi]t)CO(], into which, hy the pre6«itro of tlio atnio- 

L>tiere, tht; siict is made to penetrate. Mr. I'ajeil 
miule nee of this cxjierience, sukfilitiiting fur the suM^ 

win, heated to HOO'^ F'ahr., and iti this manner ia.- 
TodriL'od into a, small poplar tret? tbrco-fifths of itt 

Ti^ht of rosiu. 
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FOR Priskbvino rr. 



According to lUe csperiintintiB which wcru nindebj 
)« Saii^Kiire. in the beginning of rhi» oonliiry, it 
oiild aeeni that the decay of woody til<re wan as 
UBiveJy eauned by tho action of air and water. On 
tposiiig moist viooA to the action of oxygen gaa, ho 
QUd that, for every voinme of axyg<?n absorhed \ty 
le wood, one volume of carbonie acid watt difien- 
;aged. It is now roneeded that it is the Jiydrogeu of 
tibre which h oxidized at the expense of ths 
bxygen of the atmosphere, wliile the carbonio iwijl 
B solely formed from the elements of the wood, Of^ 
hat the proce&s is dimply a neparation of a portion Of 
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tW carbon fif the wuod bv direrl <uci(laH'>n ; anti it 
wooM tH'Cm, from the experimcul iiiL-iitionL-d, that 
llie lirst aiwl only caiwt- nf this ilcciiy of vpgctaWe 
tiMoe mii-nt be fwertbed to the nffinity ul" iixygen for 
the elements ol' t1i« latter. 

Such cases ot'itlvvr tlecompo<ilioii have inrlced olsd 
been dUtiiiguishei) by the naitio '■'■ema'.'nttsia, a term 
i-ompoiied of two (Irwk Wnnla. .iikI tnoaniii^ to bnm 
tiy defrreee. 

Thp above explnnntiuti, ImwcvBr, scarwly Imlds 
((Oftd in all cawu, it ia now known th«t. in dry air, 
woody fibre may be prenervod withoiit dwaying for 
tJiriuftarul' .if y-dni; ami. under wnttT. in ei-rtaiii voo- 
ditioii^, it «p|>eHN Ul bf!«(jiiall) liurablc. (Mie mu«t, 
(Iieri't' 'ro. loolc for some ofhnr iiausi' u> •■sjdain I 
traai«rorniAtIi>n of vorxly lihrt>. Such a one j 
itMlfiii Mw faot that, wliwn wood is exposed for a 
M'wkK to riirmiiig wjil»!r, or if it i* boiled in wator anff 
HJlunrHnl drit.4d until the origiDal weijiht tt^ restored, 
ii ill ri'iiiltir^d iberby lonsidorahly more ilnrable. 

I'he CHiim; of the transfonoation id quu^dna i 
iliarcfore, l»c wmght in a auliatancp which 'm r 
by Uit* diM>o|vii)ft action of wat«r in the escpertni 
iii)'i)tion<v). By ftirther inv<>«tigation. this lulMta 
it fonnd to qoniuxt of the albntnen of Uie aap, ' 
ijt diNlribiitiid thmughout tlte cellular tirune. 
tlie nujinal albumen, k« tlie whitt^ of eg^:^, 
■lonely nwoinbliwi both in proprrtira aitd i-iwHp" 



I !■«' [mtpi^onded la «iititli«r applicatinn by Ll>|^ 

■ Kti BvrtKoIlM, BUQolir, that a m<^Mule flet Iq 

lAoti*^ hr k>j iv>v«r can iaif«rt iU otm mittioa Iq 

notbcv mnlfvnle with which it mar come in ran-' 



Annng tbr bodies xoMt proo^ to fleooin|>oi>Jti 
B Mirarv «>)mbmii, w-liiiji is Snt dtwfilved. 

I rallT (■•'gins, and liu- (tiifi 

rii'i<. !l maT, ttifi>,'f..r.;. btt 

- 'titAiirtins d«""'Jiivi'Mlioii of 

vnevuibie alttBD'Cu U ttw |triiuar^' eauMi of dw 

twi^ of wood. It i^ Ind«e-1, foumi thai ttioM IrfnAii 

if w«.y>d whieli t-itntaiii tfai' »iua)te«t quautilT id* a]bii> 

Intnonst malti-r and aiurlam are the most durtMa. 

k«|HwiaIIy h thi» the (.■aos with a certaiu tre^ of t^e 

na triSe, the h^ntit, and the ced«r, whirh rvfait 

Kraii|K»iti<>ii in ^iuat)<ui3 wliere all other kitidB ttf ' 

Iroml jMKin dcoay. 

La ordt-r, then, to Bod oat whether a cerlaia kind 

r vood is ospooiall; fitti<d for bailding pnrpoKs, 

ihe qnaiilitj of ulbiinien jireaeiil iu ihe fibre i>hnuM 

e adoertaincd by anulvt^i^ M. Payen recommenda, 

br this pnr])oi>L>, to digest the wood in a ililute aolO' 

LoD of canslic alkali — thia to<la, or putnssn— w hleh 

8 no action on thu woody fibre, bnt onlv di^aolvei 



tlie ttlbumon, IlenoB, the quantity of the latter maj 
be ftHiriiHl«(l by wasliing, drying, nnd weighiiijj; rhe 
wovid nflor the es[)eriment haa Itcen insJc. 

MirniOIH OF pEKBKRVlNr. WooP. 

II* the |n-iiiiary cause of the decay f>f woody tibr» 
be it« oontftut with |>iitrefying albumen, a moauri of 
preservitif^ is naturally euggesitcd in the renmval iif 
the nlbiiRiftn; or else in so oomhimng it with other 
sabstancee tiiat it fonns a compound which ig inunl- 
tjble in water, and nut susceplihic to s|)ontaui-ou« 
decuinpoeition. [I wuuld seem that iho eoluhUity of 
the albumen in cold and tepid water would atfonl a 
Eimpto moans of withdrawing this clcmebt of decom- 
position, and thuB of pn-sorviug timber ; but thii* iiro- 
COM. thoogl) elfoctual, is by far t(»o slow to be practt- 
eabl«. 

The must ancient niotbod of guarding w nod agaiiiat 
decay consiaU in tlie application of an external coat- 
ing of oile^ aud rcitnH or h hot luilution of i<>ilicato »( 
9oda. aooordin^ to tho author of thin treatise in 
connection with that of chloride of ealcium and 
carlialto acid. If the wood ift dry, and otherwiM 
in a Hoand fltatc, and also not exposed ti> abra- 
Bkm. a perfect protection may be afforded in thin 
way. A more eireclual mode of preserviug it, liow- 
ever, consinla in it* immersion in a hot solution of, 
respective preaerraiivc. TUis msw c\i\\i«t 
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dimply lor filling the pures, or fnr rorinitig h cot!^-' 

[Kiiinil with tbe aMiuuiinous maHprg, which ha» (be 

property of uut being (leconipiised. Botli eti<i« rony 

e arrived at by one and the Hame anli^tanoe. 



[mprbgxatiun ov W.>od bv Pkbi^scrk. 

This method was not practiced to any great exi 
nrB%'iuiis to tht^ i;toitc of the laiit century. In tUe i 
auiry into the mesne which have been taken to pi»- 
j the British navy, particularly from dry rot, a 
■^lunie bns been produced, which affords a epkndid 
ircoiint nt'alt that had been done up to that timu in 
0i« (JirectioH of wiiod preservation. Th« author 
{ivcM a full account of the Kcliun uf alKiiit l'>irty aab- 
Aticois uniong whicli may he niimtionctl, THjIulionft 
f «tilphato of copper, sulphate of iron, iilnni, bor«:r, 
IM«, forroaive eiibjirnate, and other forme uf mereaiy, 
(t|i«nti<niH of zinc and iron, sea-salt, creosote, Kn- 
nod-oil, cokI and wood tar, and wax. An it in howw 
IVT, not the intentiim of these articled to do dwdl 
Ayou things of the past, hnt upon things of tlie pra^ 
tin, the writer may pass to the descripHon of ^m^ 
Inodvm procenupB. 

Tlie apparatni' now need in France for tbi' sHliirA- 

pun of timber with preservative agents is described 

t follows : It consiflta of a cast-iron cylinder, which 

B eoniioctwl by mean« of a tube with a condeofler. 

" Both nrv j>lnped in a vertical position. Tlie opera- 
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tion H lic^iin by iDtroducing The timber into tlitt cut- 
irou cylinder, tugotlier witli tliepreaervativc mntorlal. 
The latter, lii>wever, is not altogether to rise to the 
eatire height of the stem. The receptacle of the 
wood LE hereupon closed, iind cuimected with the 
oondciiser. A vm-uum is then (irodnoed itithe latter, 
whidi isaccomplislicd by introducing Rttcniute Hteam 
and sprays of water into it. Aller this the stop-cook 
of the tiibeciinnecting tilt! two cylindere is opened, 
vheii the air pas<>et^ from the receptacle into the con- 
denser, ThtH upiTiition ie repeated, until tliu prea- 
Baro in thff cylinder is leee than fiftct^n dceimelres. 
e eamo is kept up for ^uveral miniitt>ti, in order to 
t the air of the timber hare time to eitcape. TTie 
lanoction hotwoen the roceptaele and the condvnear 
I finally closed. A pomp ie th(Mi act in motion, by 
teane of which the preeetrativf agent is made to 
penetrate the pores of the vegetable Tisene, until the 
prea^iire stands at that of ten atniaspherea. This is 
maintainetl for various lengths of time, according to 
the natnro of the wood and the li<]aid, hut xix hour* 
are generally sutKcicnt. After this tho air fa gniduiiUy 
allowed to enter, while the preservative liquor Is left 
to run away. 

/•'or the rflnlioe daimt of toood and >n«tal <w ntO' 
Urialsfor rails, mauy facta ought to be considered ; 
Wood in exompt from the inconveniences, 
mai expeniMis incidental to coutr&clioii woA. « 
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ider variations of atnuisphoric teni)>cratiire. Metal 

ft an extreme low poiut fVat;tureB, ami rnoet lamea- 

iblc casu&ltica result; whilu ander the fco'Tid betl 

[ 9(V to tTU*', the expansion of iron in eo great w to 

|>lMce the work on which the rails rt-pose, and thu 

Older the whole fabric unsteud; and unsafe. 

I From the Report on Woodt^n Railwajs the follov- 

■ extract ie made : — " Tlie length of the experi- 

Mntal lino laid down near Vaaxhall bridge was 174 

jils, with gradients of 1 in 95, 1 in 23, aTid 1 m 0, 

Ibd a curve of 720 feet radius. The speeii nttaio- 

^le on ao short a line was of course limited ; bat Uio 

Diver given to the engineer hy the hite of the whobi 

) tlie wood (for the Hue was laid with wooden rails) 

tabled biin to drive at the rate of twentT-fotir milee 

1 hour, and to litop the carriage in a diatance of 

Wenty-four yards. In the presence of sevenil engi- 

s the carriage, laden with passengers, ascended an 

heline of I in 9, the rails being in a very b»d state 

t the time from damp weather, 

I *' Since the introdnotion of wood paving, it maybe 

biculated that a iiaving of one-half has been efibcted 

1 the wear and tear of carriages, horses, and hameis 

[I those districts wiiere it has been adopted ; a saving 

tonally great can be made in the coniitnietion of 

railroads by the substitution of wood for iron rails. 

The rails may be made of beech or other hard Eng- 

^Ush timber, six or eight inchc«8qaare,Iet into wooden 
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ftliv>pcn«, aiul secured hy woocleii n'u<]^e«, rurming one 
great frame, or wooden gi-atinp of longitiitltnal and 
etos» sleepers. 

" Aj) etigitic weipliing ten toriH running on vood 
will bare more tvactire power tlian one weij^hinj^ 
eighteen lone mnning on iron ; and hh thi* c-onotufuon 
and aliraHion on wood i^ so trifling, catriagee built to 
weigh one and a half tons will be as Htrong as tboee 
having to run on iron weighing tbre* toti». An Im- 
jrartant qiicotion connL*<;ti-d with lhii< xubjtKit ie the 
durability of Uio material of which the rails aro com- 
pOJted. Thi* engine emp]o_vo(l fur the fx})«riniODt 
weighed about sis tons ; it passod over tlie rails dur- 
ing tlie two montbe it ran 8,000 lime* in every 
variety of weather, which in equal to nearly seven 
years traffic of twelve engines |'er ilay. The rails 
eoiuiiited of Scotch tir, about nine feet long and afat 
inclie« ^{onre; and yot, upon examining them uHa 
tko severe teot to whicli tliey had been eubjevied, ihey 
Bxhibited no ap|>earance of wear from tlie friction of 
Ute whevlt^ on the upper surface, a» tlic saw inarW 
wen- not ufl*aced. 

" Thi- capability <>f wood to ;>iistuiM Iht strain to 
which it iniiat necii'(*arily he exported, tuti-iHsially when 
moving itvor it at higii velocities. liaM been Hatj&fao* 
torily proved by the expmeuoe of the (JreatWoatarn 
and otlier railways, where continiiouK longitodiiuj 
■lee)kerA oi' wnoil have Ijeen en\vll>^■e'i^ mvA *5>.\ctw 
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I flliuwn that the eolidity ut' tlie roftd i» iitunll- 
reater than wiieii the iron miU were atlauhecl either 
Htcitio liicka cir tmnevtiTiie WiKideii elet;]iere. In 
Kft'thftI wooden rails cnt from l>cfc:li xrill dear the 
rear ami te&rot' trains passing over it, it is wullknnwa 
U.'epli octgA have proven lo laat e:gh(4»n Ift 
venty years when working in gear witJi an iron 
prheel. TliG raild ou tlie VanxliAll line wure jh^ 
liy Payne's patented prooess fcir i)reventiRg 
■y-rot and deuay of tinil>er. Scotr-li flr. if subjeutod 
t preaaore, will uruah at ten tons, while beech (tb« 
1 reoommended for railways) will t>ear a [iresAOre 
f eighty-two tons before it b(^ins to yield, 

" Experience having coulinncd the capabilitj of 
kotcb fir to withstand the trafflt- of twelve euginos 
(Or day for seveif years, without any visible wear, it 
krould be difficult to say how long the rails cut from 
»i;h, HUetaining eighty-two tons pressure, woold 
Some of the impedimeut^ with whioh railrtiads 
to contend are ibe uuduUtiont* of the eouutry, 
|Bd tlie necessity of diverging from a right line in 
■dcr to obtain the tralHe of important towns, Theee 
tbutacled can only be overcome by an outlay of ci^>i- 
btl. in malclug the required excavations and embank- 
jBcnts, or by the oflentimes ruinouft system of Inn- 
lelling, and after all, inclint-s of jfreater or lens jfra- 
UenU aro unavoidable, and prevent the line working 
hjonomlcally. Cunes on iron railroads are highly 



8It.inCAT10» OF WOOD. I«l 

-prejiidicial, specially if tlie i-KdiiiA l>e amnll, a« tlw 
wear and ttiar becnmes [iroporTiimnblv tTH!n.>n*e«J, 

" Now, hy tile iniroiiut'rioii i)f the pruposed plan, tb« 
«rila arising frotn tlie obstacles alluded to wuuld be 
TCPy iiiftteriaily dimniinluvi; Cor, iu tlio first (>lace, 
the surface resistamie obtained by the elfti'tic char- 
•«<T of wooden rail*, enables a train to be pntftellstl 
Qp inclinei^ with iiintjh greater facility and (^a^c than 
on raiU comtrncted of iron. The ndvantafif^H of 
woi'doQ railways thns const riicted, in puint of 
OconDmy, comfurt, dnrabflily, mid m fefiden* tn the 
great and central lines already formed, mnat be ^l- 
parrnt to evi-ry one who biu given the 6Dbject any 
eoiLsi duration. 

" The rcwnll of a Btrric« of exporiraeiitfi, madu to 
OHCcrtain tbe proporiionate power of tho bite of wood 
flver iron, has fnlly borne out the aseertiun of the 
patentee, that the bite of the driving-wheel on wood 
ia nearly donWo that on iron. On the enrfaro of an 
iron wiipel four fwt in diainut'T, a lover t'igbt feet 
long was placed, with a woigbt of m-ven potinde at- 
tached to ihe lover, throe fec-t from the centre of tile 
axifiuf thii wheel ; tliu inrfat,-e of llu^ levvr buing iron 
at tho tatig<^ntof the wheel, it re)]nire<] a weight of 
twenty-light pounds attached l» the crank Ut niftko 
it revolve. On eub:*tjtiiling a wood eurfaci* for the 
iron one; it rcinircd a weight nt furty-lwp |iounda. 
Another mp«riment confirm^il thv tttvill nr^^Jew V 



I Mirl'M« ; ft weight of tweut3--eight pounds ak>^ 
bchixt to tlie s[)oke of llip wheel, »t a distanoe of six 
lad three-qnxi-ter inches from the oeritrc, made it re- 
rtUve ; whilst with » wiLK>d(;n surface, it raqnired the 
9 weight It. ^e atiaelied to the spoke at a distkow 
' ele^'en ftiid a lialf inehos from itn centre, thoB 
j^etirl^' demonstrating the power obtained by the 
bite <if the wooii i« nearly double the bite of iron. 

"Mr. .1. M. Maaon, {of Trent notoriety) when in 

Englaiiil, devoted some attention to Proseer'a Bysleio 

t wooden rails, with a view to their use in thtf South- 

i States during the war, and in a letter lo Mr. 0. 

, Bloomtield, he writes, ' I was moat strongly Iin- 

i with their /eatibili^ and dunAilUu.' " 

TrnitER Rot asu SKASONian. 

It is generally euppoBcd that the rotting of timbur 
I merely induced by the action of the oxygt'n of th« 
From analyi^is made of sound and detsayed oaky 
|battbeon aliown that for every two eiuivalontfl of 
l^drogen oxidized by the air, one equivalent of oibC- 
iiio acid had separated. It may therefore be in- 
red that the decay or rot of timber does not aris* 
pom tfirmeiitation ; but ia rather a chemical prooeaa. 
hltcre admit that microscopical paraaitiea of vege- 
table nature play an important part in the decay of 
wood ; but ooneider the pruHence of albuminious 
Atter in the sap as necessary, which, according to 
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them, must nUo be first En a Htate of <]oi-oiiipoBitioa 
bdfoiT it aIlritt-5 thii growtli tff thoBe organifiniB. In 
ordPF tu ttiruw li^lit upon this most importuiit sul>^ 
foct, wf proyose first to tubulate a nntolier of well- 
obaervoi] fwts. Soiiti<J timber, when immersed in 
Water, without bcci^^ of nir, wilt withstand decay for 
»lm»3t an imlimitcd time. ThU ia i)ro%vd by the 
piles iipwn wlii(!h th« (Iwclling* on the OsnorioB r«»t, 
wlili-li were erected in tlir time of tbp (V.nquestt in 
1-102, thvv buing jn!it an sound now ii£ if they hail 
ti«en freshly fL-lltid. Hoots of trceA thkt havft hoen 
•nbinirgpij in miiiMhes are rtroty fonnd decoinjxised. 
Tlii« lit Btated to be the cii<e with thu uteui^ik dis- 
covered in the lake dwelling;- of Switnerlnnd, Bavarift, 
ftod Lombardy, wliich mii^tlie at h-ast U>n thousand 
yvar>i oM, Hartig also de«crih(» a cyprcDs-etom witli 
ov«r three tbou^and ring*, rofiresenting the unifl 
number uf yoar^, which, thuiigh eubrnvrgcd, had only 
partially lurni-d into brown coal. 

With r.-spect U> the at^tion of the atino«pheric iiir, it 
may be awi-rted that the same, even when moiu, will 
not prodnoe rot, if thtt wood ha? been well *tej»nied, 
orex)>oftQd to rbe action of ninning water for a suffi- 
cient length uf time. Id England it in cuiitomary to 
Uy the timber destined for thres.bing-il<»orB and 
wainM»>ating in fresh water fur several weeks. When 
again dry and not exposo<l to damp, aaoh timber will 
endure for an ini;rodiblc period of tiimL 
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This tunda to deninnj^trntd tlie fact that, thu Mh- 
8t»iic(; which induces decav must bo foreign to the 
timber lUtAt. ThU substance is tlie juice tlmt k 
chiefly conUiimd in the vngculur tiseoe, which fom» 
a link l»elww!n the hark and tlie wood. The conipo- 
pidun of this *ap varien according to cii-ciini6tigie«, 
as tlie variMtj of the trei", cliinut^;, season, ground, 
Thi' loUowtti)* are Malji'i<e« of the Bap: 

III 100 Piiru. S| 1^ ^3| 

■S« ^i I 5'23 
J * ' * I £-^ 

Aiiiirmo... . ., .,.. I 3.^s^tr lOT^ 

n-t'H>. ... 4.8716)1 H-9* 

S.,i:.ir,. .. ' «.«1 

sti-1^1. I .... I ao.iw 

'.■-!'.<'i.. ,;ifi.[S7 , ,- . 

.M-.-.. ■-. .. , -.. I T 0» 

-\r,r;,Fii, ... , 3.M 

Orgiinii; SulimBno..in..t <li>l--riiihiwll, 0,10 i . . . 

]MB<w»"ith OrKviik Add 0.87 I ... 

CttrlwniK- i>f Llnw 0.10 I ... 

EiirMtivu MkttLT and SalM, . .. U^{.7» 

W«lflt....^ _^^^^^_ J>8^M_ tiS.me) 

" lOO. OO H "it0. 00 I rn .iW 

(aj Oluten MOil Albumsn, Mrarding toSoHf. ^(J Daxlrin an') 
(b) W»wr •nd Bitt;rie Acid. 

i«r*«.— Thi^ )'«wTrt>e (GaUteMtnilran) ink native ..f tlir 
.illena of Vliuui^Ib : ii fiirnlebM, hy ladnlou, mn fnormnns 
itU? of ■ ffttltn, thick tU(iii(), nliirh hnitho luU- and sotnr of 
■ luB of M»1 riiw'* milk. TL« ^ufiari* tariearia UuIobk* 
H funllT oa ilin former— nam i-lj-. to tlii' nctilewiirfa.awl 
U alngular that it rnraUhei a moat dcadljr poison, vrliich baa 
llto ■ubjwil of tlie mosl karmwliid sUiriea. (Juaaicu ; ElemeaU 
'Botany. ) 
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Unliirtuniiteljr we i>ii»>ie«« unlv oriu Hiial^riA of a 
Kr«o indigenouH ttt North Atii«rkit ; liowevcr, the 
Sftiiie tends to ilunt that ttio ninoiiiu of alltninen, if 
rbe not! -determined oi^anic matler must b« von- 
aldered m ench, w excect\lng]y fimall, and xiitb re- 
flpoct to the other treee, these analyaia prove tUat the 
albumen does not constitute tlie chief purl aimmg tlie 
ingredientii of the juJre. How unjuBliliahlf it ia, 
therefore, to uttrihiue, in everv instance, the decay of 
timber to the- albnmeii present in the sap, ae if it was 
the only >*abi>tHnce liable to $poutaneou8 de(:i>n){H>«- 
tion, ur ttffording Uie vegetation of fungi antl liohentl 
How unfonnded is the H«iiTtion of Mr, Joseph B. 
Ljrman, wbo, in an article im the prcfi'Tvatioii of tim- 
ber, Atates that '*w"Oi>il is mainly made up of wuodj 
fibre and a Eub^tancc full of nitnjgen"! {vidt Work- 
inff Farriter^ November Ut, IS68.) 

In regjkrd to the amount of tap and air oontiiin<Kt' 
En the oak and poplar, wo potmeea the following datt 
fVotu Cotmt Ramford : 

Wood. S(ip. Air. 

Oak oarsGa oseiaa ttsAsm 

Pophr. .O.S4Sitfl 0.il8^ n/WAl 

The Oerman botanist, Scba^bt, in all in^laiietv of 
decayed tiinlter, hat> met with fungi and lichen*. 
The deetmctiun nf timber by decay, aSXer tlie t>ami} 
has been hewn, must, therefore, be oonfiidered as 
being prodaced by aimilar ean&ea which brought on 
the disoase of the riae, potato, mulberry 1 
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other cultiTowd pisots, which make the ;eare 

'49, '53, '57, sod others forever painfti! lo tb« 

moinory. 

tTliat the juice should be in a state of deoompoiiitioii 
fore being capable of ^out-rating tho^e organiuna 
SkU) doubtful, sitioe thiti hart not been found the case 
Other and well-studied miKlea of I'erinent^tion. The 
nrcl, a species of muahrouiii, will sUo attack pt^- 
fectlv sound wood. Uaud in hand with the spread of 
the fnngl coutinues the decompiiaition of the lignecnis 
tiijaue. Access to moiBtnre and air, as also a certaiu 
degree of heat, are neceasary. In regard to the air, 
fungi require oxygen for their generation. When 
air-ilried, steamed, or^hemicallj treated and aftar* 
ward ilried wood commences to rot., it la a si gTi that 
moisture hae ugain penetrated ; for it is scarcely to he 
admitted that in all these cases the sap bad been en' 
tirely removed. Timber deeomposea the easier the 
more sap it contains, and if green Ireee are hewn 
when the vessels are overflowing with juice, one may 
look with certainty for diminished dorablhty of the 
timber. Timber is not always the nujre durable the 
m ore dense it ts, hul rather when the even finenega of 
B grain continues to the pith of the stem. 
IThu .Roman historian, I'liny, eoneidom ihe resini- 
foUB woods as the most durable. Indeed, nature 
i&ws that this is frequently the case. The resiuifcr- 
> red and white pines of Oregon and ('aliforuia are 




'W.tnr.xrtnx »t WOOD. 

oonsidentd fint-olaaR ship Limber, so muefa ui Uiftt 
ontire VMseU have l>een conen-Dcted from the denaar 
qnalitiM. The yt-tlow or loiig-leavcd pine, in 6tj 
sitnatiuiis, k oxtremelj durable, Knd ia preferred to 
oak uf tuiy kind where a lighter yot solid vuod is re- 
quired. The white or northern pine, which |i;rowi 
abniuiantly in every nonliem State of the ITnioii, 
ftoni Maine to Minnesota, reBchiiig olten lo an alti- 
tude of uuf hundred and eighty feet, vith a diameter 
of eix feet or more, is eaid to retain itn properties ail 
tgog as the very bent description of oak. 

The fact that dried timtHjr ie, for nearly every par- 
pose, far «.upt>rior lo green, hai^ led to ilt being driad 
in tlie open air, or in confined rooms by tiiuane of 
heated air, or mixtures of air and titenro. The Gnl 
method ia termed Beasonlng. Newly felled wood, iu 
order that it may Msason properly, should be pro- 
tected from rain, snn, and strong winds. It ahonld 
be jiiled up M that a circulation of air e^li take place 
from beneath. 

The shod in which the timber is rlried shonld bo 
paT«d and provided with sewers. Moreover^ the ro- 
lativu position of tho pict^'L-s of tirnhfcr should be 
changed from time to time during the M-asoniog 
prucoM. The necoMarj timu for seasoning variea frtm 
two to four years, 

The proportion in which the woody fit 
water are to cauh other i? very diffenu 
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varies aceording to the degree of dryness and the 
nature of thu wood itself. According to Schiibler 
and is-eutfor, we have for newlv felled woods the fol- 
lowing table: 

WOOD. WATER. 

IIornb«mm 18 6 per cent. 

VV^illow 26.0 

S\ caiiiorc ^ 27.0 

Ash 28.7 

Hirch 1)0.8 

Oak 34.7 

I'.dirh Uak 35.4 

While Fir 37.1 

Vhu' ;{9.7 



i< 



Kfil }ii'««)i 



« • 



.\!'; 



:;0.7 

.41.0 

i;i7 

■14..-> 

,1 ■; o 

.17.1 
4S'2 
AS J) 

..■>0.6 



l'i»-; 

R.-i Fir 

! JM'.- i IV'- ... 

!tM!::ii. !'..[»'.:ir 

\\ hifi* l'n;lar 

t 

Bliuk i»oi.lar 51.8 

TIk' juiiount of \v:itcr in wood, after one vftir'^s dry- 
iuijc i^i the air, raiiL'CS ir<>jn -O t«» L^"^ [ht ccTit., und 
wlii'ii i.)i-rlVcLlv air-drv, a^ it i> calli.'d, i; >tili ln.lds 
fr'»in ton to liftmen ]>i.*r cunt. 

Tlir .-^pcciiic weight of newly lei led timber ranges 
from '^.ST) to 1.05 j that of air-(h'ied timber from 0.45 
to 0.75. The weiuht of one cubic foot of newlv cut 
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native limlter would tUnE range from fii 

fire |>t}UiHls, nhilo that of ecwonod wood would Tsrf 

from tWL'iUv-t'iglit to furl,v-Hevfin ixitindfr. Tliu t"tal 

cxj^ul/iun of moieture by means ol' air-drying, acco. , 

ing u> iliu cxjierinieRt:^ of Kmiifonl, takofi plane unl; 

bjtt Sd()° Falirenbeit. Bat wea if thus completely 

t driod, and tlu-n expoficd again to Ibo Hlniucpliere, it 

aliAorbfl nearly five per cf-nt. of water dariog th« tint 

three days, and continue to nbsorli until it contain* 

from fourteen to sixteen per ceni., after wlu'tUi it 

■ beooincA very hygroscopic, tosinfr or ahdorl>ing water 

I Wcordio^to the state of t^e atmosphere, [ndecd. It 

appeai'K that this property ie never cnliroly rtnuircd, 

According to the author of an art.iHu on " Wood " in 

AppJfton'a Diciinnctry of Mfvhanivn, some bog oak, 

anpposed to have beun buriod on liie ixland of Shoppj 

not Iwfi limn n lhoui>«.nd vcarH. was drietl for n good 

many months, utid then u*ed for the maniijai:tare of 

fnniituro. When divided inio the stnall piwee r*- 

gaired for the work, it was still foond to sbriak. 

V iVtth ru^rd to tlie sbrinkaj^ after one year's ^easoo* 

Ping, it rauKC*^ fruin live to twenty per cent., and after 

a uaconiiig of four years from thirteen to thirty-tvo 

por coot. 

W. W. Bali», of Cbicai^o, 111., cmilribnbc* tbo fot- 
lowiuf^ data upon tlie «hriuka{;e of grocn Nortlt Ctro> 
lina live oak, cut at different tewnim of tb« ymr, la 
tbe Report of the OommiNsioner of A^iculcoce 
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e year 1S66. Tlie siirinkftKe afler one vesir's 
was m» foWow*; 

■'lam "I woighl Id »atiimet-cut ]og>i, in bark, , .6 p«r cant. 
I'<M <*t wuighl In KLDlcr^eut log*. In hurti. , S 



DlffereiKw in luriit of Kiiinuer-Cnt I'le*. . . 1 \»t a 
licwa of wnifflit In suuimiT-irat Hjuared timber. G pn ra&U , 
Iiom of wniifht in wintt^r-ciit •qtiarixl limber S " 



IMflirtf iiiv p(T eoni. 

Thti shrinkage artor four year's Beasoiiiiig gave: , 

lAinof wviBlitlneu<iimt'r-i.->i( lni;B. In tiuk .:3tlperMnI. 
Ijcim of Wf^lgki in wlutnr-rut logs, lu bftrk . 37 " 



DlSi'Miioeiii fkvoriifBummin'Cut logs.... 4pereeBt. 
U)M of rntighi In *uiDm«r<:QT.Bqutir«d timber. dS per cent. 
Lon of weight In winlei-cut wqumn^ tJraber. .32 " 
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I The drriii^ of liiinber in oontinetl moins by mcaitB 
t hot air, or ttteani Atxl ttir alternately, h nuw largelj 
practifpil, «ii() tite mnre in\ acconnt of the econoioy 
of the tnothod than on account of its jieWing a snpe- 
riur product. In soinu caaen, the wood, before being 
exposed to artificial heat, iii eubjccte*! to a longi- 
tudinal pressure, in order to ropturc the cella in 
which the moisture is confined, to the end that it 
may e«c»pc more freely upon tlic application of heat. 
mil is daimt^d that the wood ie thus rendered mor* 
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valunblu for ueurl^' ail the purposes for wlitcli it i» 
uscni, but jiarticularlv for tlio fauW, eji'ikon, and 
[>ftneU of Rftiriagea, e(r. — l>r. Oitt in Eny. tie Min. 
Journtii. 

VKBUKSVlSa WOOD. — HnBUlMs'^ PR0CKB8. 

Tiie pn«er%-ation of wood constitntes one of Uia- 
moftt important qRc^timie with wbich applied chemii- 
try lia' to dual. It has been aacBrtained by careftil 
M»t)Bti(')> that the woudeii Btnii;tDrcB alone on the 
fariDti of tliiB cuimtrv cost over one hundred m!ll{on» 
iif dollars every year wliilo the §leeperc on the rail- 
waytt cnrtt twt'nty-fivu ininionnduriug the aatue period 
of ttinc. If tlip duration nf all this woimJ (.'(Hilil he 
douhU-d, it Would aavo the rouurry iu«1ve and a litlf 
mniionit evLTy year in railroad ties, and Sfly millions 
ill ttincv and -farm baildtngs. At the same time, onr 
woodlaudt) are heinfj: cul down with fearful rapidity. 
This fact ansuinui gr»»t importance when we n-flect 
that ihern exifi).« a nii>»1 intimate relation hetwei n the 
cHniati' of a i-onntrii- and the t'xtvnt of ite fomts. 
Thid hcofiines at »nne evident whi;n it iit kno«a that 
the springe itf rivers do not iwue fVntu fiibturranoim 
reservoirs, bat noneiixt chietly of colk-cliimit of atiuo- 
Kphcric previpilatea, rain, dew, aiid siiow, which havu 
p«rcotaled from higher levels, Rainl[«« regiuna on 
always deficient in woodland, and there aro ilintU 
able instances whom vairt and fcrl-ile tracks i 
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Bvc beeu ohwi^ed into Iwrrvn and unlicaltJij dtwetiftBv' 
mpiy lieoauee Uicy Imre beei) Htrit)[>e(l of Oufy 
bmti^. Therefore, iu Ivngtlieninf; the duratioii of 
irooden structures, wc. at llie eamo time, prevent tj|« 
leetriictioa of oiir foreets, time leaving to the oomintf 
[cneratioHB the oame re^onrcos which w<- have iq- 
rh^rited I'rum uar forefathers. 



Wu now propose to e\aiuiiie the i>rooe<» of 
Louis S, RobbiuB, which was patented in 
DI86&, ami I'urfhiieed a year later by the "National 
Pfttent Wood-PreBerving Company" of New-Vork. 
B( goes altio under the name of the "oleaginr 
vapor proceea," and lias Iwem doscril>ed in the 
aly and wjekly prcse, under the title, " Diaoovery of 
ne of the Lo6t Arta of the Egyptians." The process 
lay be briedy described as follows : The wood to bs 
wated ia placed in nti iron chamber, which ie con- 
nected with a btill containing eoal-tar. To the latter 
ieat is applied, until the contents have reached the 
WniJeratiire of 600" Fahr. Tlic inventor not only 
laiinH that the thue impregnated wood will be com- 
letely protected tigainst tliu.nioJ&tiire of the atmo- 
uhere, hut aUu that it 'u rendered "nearly as incle- 
tructible as granite." In order to conipreht^nd tliia 
rooees, it i» neceasary tliat wu should examine the 
l^tare of the products which are given otf iu heating 
>«l*tar, and the ohan^^B whioh they produce on 
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Mtvring tliu jiiin^i d' thv woody fibre, (Val-tarcoa- 
eisis, aa is well liiiiiwn, of a namber of t>ubdtaiat« — 
acid. Kaiic sad nciatral ; of tlie latter, sonic are liqatd, 
fame eotid. In subjecdng tar to tlietillatiori, the first 
prodnctfl given off hfa ammonia and probably aIbo 
)>eniiant.-nt gases; t]i«n water is evolved, together 
wilb vMrioiis amiuoniacal EnbKtancis, and a brownUIi 
oil of a noxious smell and of Ibbh a(iecitin frnn-il v llian 
w»tcr. The latter in associuted Vitb the Ho-c&lled 
li^lit oils, tilt! portion in wliich they arc containod 
being generally gathered scf'ariitoly in lar distille* 
rtes. They amount to from fivt to ten per ceni, and 
when tlip teraporatiire has reached 3S0' Ffthr., U 
may )>e oonoladcd thui they have p&a»c<) over, The 
wU dlittilling at a later fttage contain iMgc qusulitlM 
of itftjihtiiHliii and ]>amna]ihthalin, bntli solid hydrocitr- 
bonfi, of whicli tliti tint a|.(.i-ars at about 400" Fahr. 
They arc tifti;n present in i^u<-Ii qitantitius that the 
eonddneed di^itillatc n»:iuiiie'< tb(' conaiatmcy iithvUw. 
Oarboliti itrjilienic acid iflgivi>n olfu littlovarlier, l>nt 
tbe giving off of iin|ilit)mliz{-d oiU cotitinnn ii^ tu 
&5I)^ Pabr,, whrn a rcAiri'iu«, yrllowbh firnilaL-t «p. 
■poAT*, whitili rail bu easily kiiraded tM-twc?!) Uie fin- 
gers. The rorawindor u iUl' blank, pitrliy miMS, iwed 
in the eoniiirut-tion of Nic-hotMn'n paveuiHit. 

Among tlie varioiu r>i))Mtaitc«f here uttiiitHtralud, 
tile phonic acid alone in lliat to which any pn 
ti?B pni|>ETti&' caui l>e jL-i-ribed. It bai* l»pen 
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^ned that tar trom caunel coal coniaiiiii ^art 

nt., that of StatTurilMhire cosi four hikI a half, mid 

f from Newcastle ooa) two »rid a half |>er cent, nf 

s acid. The average quantity of phenie acid in 

]-tar would therefore be Itwa than five p^ eont; 

loroover, it is never I'oond in the free state, lint •}■> 

avs ill combination with h&^r^, whereby its <^18- 

Kicy IB greaUy impaired. Again, being wlnhle ia 

ssh and salt water, it is caaily anil rapidly washed 

JBt, finally leaving the wood as completely liable to 

»csy, aa well as to deetrnction by insects, as it WM 

fbro trt-atinent. These tacts are auHioient to justify 

I in drawing thi; conclusion that the vapors of coal- 

r are not efficient preservatives. 

k This fact was, indeed, particularly reporteil npoo 

|r the Butch Government Engineers. (See IHnyltr'B 

Ujft«ohnic ./ournal.) They diBcovered that after 

trteen months' exf>osHre, piles whicij had been cro- 

iDtized under Mr. BethelV epucial euperintendcnoQ 

B found BO completely free from the impP'gnaHng 

tkterial that tho t«redo nai'^ait-* bad eaten up ftiid 

tetroyod these to a thicknese of one iiteh and a <\x>ut- 

The same fiict wat also reported by Mr, Steven- 

, the faiuniis Kuglitili ciiginiK^r, in the catie of the 

M ami wood-work on the Woolwich Hide of tbd 

Ihames. The dead oil had been completely washed 

pt, and the doHtnu-tion of tlic wotx) by decay and by 

'a» prootfcdin^ al such |i ratr that Mr. Btevaii- 
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son «x]>ecte(] to noc tUe (tileH totally destroyed before 
the exiiiration uf lliree year^ from tlie time when they 
li&d been imp reflated. 

AgaiD, for muny very miportaiil pnrpiwes this pro- 
ceoA is iiia()|ilieHl)le, on aocuimt of the iutttleraHjr 
offeoBivB einell of thu dead oil and othtir produoto of 
tin dry disttllHtion uf bituminous nutiRtanoM. 

In R jHimphlct before ub, it \» ntftted that there ie 
no record in th>i IxioIeh >>f any Uiing like this proceeB 
having uver bciui known to tlie wurhl prior to its dis- 
oovery by Mr. L. 8. Robbing. It in c1ainie<l tu be aa 
new as was th«! sewing-maohine or the telegraph. 
We presume that Mr, Ribbins did not know of the 
proceas patented bv FrantzMoIl. in Knglaiid, in I88fi, 
wliich is as follows; The wood is planed in a eloae 
ehatnbor, which is cnnni-efcd with one or more Htills. 
The operation of impregtiattng in liegiin by beating 
the in»ide of the ohumber by a steam pipe to a lem- 
pentfire ^ntiicicntly high to maintain the vapors eon- 
taining the phenic a<-i<l in a vaporized ftate. Uut b& 
fore tlie^^e are inij-odiired, the watery vapor from the 
damp limber is allowed to escape, after which b<*at ik 
applied tn the still containing tho light hyilrorarbun 
oils, or the " eupioti," aa the mixture was nanie<i by 
Jlol). When it ia thought that the timber has Imgh 
snlBcienlly impregnated with these vapors, the aarploa 
ia drawn n^', and vapors from another still, cuDUining 
the heavy oils, are admitted into the 
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ptnllj liotlfu^ liquid creo^olo ie iiiinHliirftl iuli iKf 
Jibe-T bv a |>i|ie, hi ■ «]u«atity Biittivk-iii to oov«r 
I ihewoitd tb(^rein. It. wili ho seen llist this proveal 
MnbMwitiiillv tbiit of L, S. RubliiiiB, btit wim N' 
Hinitnded, in 1858, by Dr. Krieg, in cuniicctloa 
■til Moiuble glm^ tor Hie jiregervHtion of nil wood- 
irk Mgaiit3t lirw anil rwt. — Fram the MariufatftttNir 

WliOUIl.N Roup SlIINOI.KH. 

Due of ibe mnsl vaUiaJiIe apivliRations of the aoln- 

glaos may be recommended tor ebliigli^ tmA 

wdcn roofs Cii FKrin-boiiBai in tbe country, and 

dl roadfi, wXwto the sparks of tlie looomotivaB 

il^ve IVequently oaiieed deflagraiions nnd de>it metion 

^property. 

[-The operation ia quite eiiraple and tbe expenae Irtit 
Ifliug; tlie pri»ci-98 lias already been desfribed, l»Ht 
I may be still mure simplified in iho following 



I Aft«r the steaming of the gbiuglcs in bc»ilor« or in 
take where ateaiii of 300 to 350* is led into them for 
prtu-al hoars tbey are dried and throum into a wroak 
bntionof Hquiil niltca, etandiiig alioiit ^6" '\^. from 
bich they are taken ont and exposed to the air, bofom 
ley are quite dry, a weak fwliition of chloride of uaJ- 
1 IB thrown over them or sprinkled overtbem with 
wbi.ii .jiiiip drv tboy Hre tit for nm. thrj,^ 
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will ixil hiirn, nor bti lighted by tlie iip«rl[A, if 
ux|>(i»t'd to n <)irei^ ItrR, u-ill not liglil lu a surround* 
iiifi; fire. An intentte heat of luii^ dumtioit mn; char I 
them on thti hiii'I'b^iu, tliey nre Imwever qiillt} unfa 
uirniiiiir nny inflaiiiation. 

An ft rule, coinpi-toiil enginet^ra mpress cluntits 
to the uierilH of the Nicoi*on, uiid of wooden pave- 
mentis of alt pattern.<i. 

In the JJicoleon strnrtare tlu- road-lHMl ie ot'aharp, 
olean sand, of the projtor thickiiefw. A basis ie then 
tnadt! by lair ingnoiniuon boards, dipped in liol conl-lar, 
h'nfrihwise on Atringera of like materia) laiil i'mm 
earb to cnrb. The Idocks funning the enperstrnctiire 
. are of Southern liard pine, three )iy fottr, and an: ael 
on cad in ntw^, croswiee of the street — the blnoka 
before setting being dipped to half their length Ju n 
bath uf coal-tar. Betwoen the t\>WB of blookn iiiler- 
vvTw pitiketn of thin board set on edge and leartng an 
opuniug betwoon tiie rows of hlocka, of a fool or 
nearly tn deptii. This opening is tilled with oleau 
MJtw'ncd pnivfl rammed down w ith a paver'a hain- 
in<>r. and iin iron hlad« made for the purpose, antl tlie 
wrfacu ie t-overcl with hot eoal tar. The gutter ci- 
hibiia iu lowest point half a loot from the cnrb. Tho 
wtole surface is covered with roal-tar liuf 
boiled to lie tough and fihroiR, .l»\u i\«\,\«\VC 
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PUiuryiiirhfttrc*. Uj, i^, isfi«. 36,(100 wjunri! vtirde bw 
I bocti {tut (luwii ; ill 1867 tbc liiirt'itcti luldcO was 
6+,()0o in Paris proper, and »4,U00 in all in the de- 
L~pitrtmeiit of the Sdne, making a total in thirtMtf 
lyeari' of 180,000 sqniire yards. Tlic contract of tin 
Cif (T^nurale dm A^iflialtco with tJie city of Fuw 
' Oovored at that date at leaxt 96,000 Mjnare yards 
mure, to be put down in IHOSatid 18^0. The ancient 
t BtrectH of Paris were without ttidewalkB, and were 
' ji&vec) with large ecjuare blocks, with grades xloping^ 
from the eides tu the middle, forming a gutter on the 
central line. Sidewalks began to a]i]>ear in l>J2&,aitd 
in the same year the reversal of the eurfaee. brin^^ng 
tho gutter to the sides, wae iotroducet). In IS&i the 
xyiiteiM of MacAduiii wae applied to the old ImulA- 
vurdi!, nnd in 1^68 this method was improved for 
heavy traflio by introducing margins along the eideet 

I from two to four yards in width, paved with nuall 
blpckg of Belgian prirphyry— the germ of the «id*- 
iralk as now used. The whole eoiface of streets and 
Mdewalke is now conetituled as follows : 
8tKW»— p«vi-d 4,a:!3.M8 
V HM»(Uinixnl 3,t4ft.0ua-^ 

[ OfAaplmlt .. 105.1MJ 

I ffidflmlkB — of fcnuiii" 
I p»Tod HjaatJ 
r Bitaminouii 1,198,414^ 
' Total 1,758,877 
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amnil InUI ».»i'^,«m 

Eijnlralnnt tDMjiurejvnlalo 10.701,410 

The relative voH of the three aa ct.iistrnc»d U 
worthy of Kttviition, unil may ho added, rugether with 
tho utinitiU crwt of repairs, to the eqitare yard. The 
general! xutiou oxhibittt the fulltpwlng fignreB : 

Aspliallic n«d fS 60 & 

Bnlfflan porphfTT pavinutuit... S 00 to 8 97 1)^4 to 9R 
Mar^iUiuIitwl 1 17 42 Ui 50 

The nrst noBt uf aaplialt street* ia gre»t«r than 
thttt of uio^htlaiaiM-i, w}iil« the uwt ul' reitaim is 
OODiiidi-rably \e«i; aixl, again, the firat coat of tlic 
tajilialt id li-ati tliati that of the Bi*lf;iati pnveineat, 
wbil« tiie expense of I'efiairint; h f^reater. I'lie aS' 
phnh Roatiiig, one sixth of a foot thick, i« Mipporte*3 
upim a ruailhcd uf concrete, coinpo«cd of tiini^ty piurtit 
gravel to forty part» of mortar, about a (juarter of a 
fout In Ihii'knete, and refltetl npon the eom|<ttctecl «oU 
bed beneath. Provided the refjuieilea of thot-ongli 
anrfar^e and nudcr drainage have h(«n otmer^'ed, tlis 
ai*|*ha]t roofing being utterly impervictua to «at«r, 
the r'>adt>«] of concrete waxe^ harder and drier with 
ftge, and, ont-e made, is iuipCTiehahle. Itepairs an 
easy, and ooniiittt fiimplr in cutting away the damaged 
roofing of aaphatt and replaoiog it witli new. 
compared with the lielgian pavement, the Ua.tn 
foil of itone* ttoiog driven over V\m «w<^tM!&\»'V 
& 
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I ]q 1409 to 1 in 1 308 on tlic former, proving tbe 
taperiorit; of tbe aaphaltic surface in tliis reepeot — 

n BiiPBty of footliold. 

H The ooncrete known as heion Cmgnet diS*erB froni 

B ordinarj- roadl»ed oontTete in being an artificially 

metl sandstone of great dtirubifity and etrcngtb, 

and of extensive applit-atiun in civil eiiginetrinfr in 

ftll ite ramifications, from the iimnni'ncture of i?uwcr» 

to t}u3 coniilriiction of aijueducte, from the fabricaticMi 

-af roadbeds to that of tmdergroniid vaultBoftbe ut- 

CBpacit^, The best hitmi, endures a rnsbing 

rctigtb four and three Ibiirlh times that uK tlie best 

irick, fifty per «ent, groater than that of Itmeettme. 

per cant, greater tlian tliat of aandstono, and 

about forty per cunt, let^e than tliat nf the etrongeet 

granite, to thirty-live per cent, more than thai of the 

inferior qualities. For common use a good hetmv is 

upoonded of four parts of sand and one part of fat 

■Vme, to which, for extra strength, one half part of 

J^ortland coment may lie added. It could be mann- 

Kturod here at an expeuae of fonr'iioUara per oubio 

yard, and for roadbed, a quarter foot thick, at sixty 

liOents per square yard. The embankment on wbiob 

los the Avenue de TEmpereur, at the Troeadere. ii 

Bupported by a wall of this material forty feet in 

eight, for the distance of a quarter of a mile ; and, in 

general, (be subject of its application is now being 

Hi0W»/an(/experiniCti1cd upon by tbeltest vugincora 
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in t'raiice, willi ft view to extend to the ntmost ilia 
cotiBtrncHve fiftpacitj' in engineeriu^of'soinexpeneive 
ft oi«teriiil Its that developed Itv tlio invention of H, 
Coignet ; while in tlie sewerage Dv»ten) it is rapidly 
flupiTsiMliti); every thing el^. In it ,no (lunbt u, ftt 
the eail, ro lie sought ilie i^olnlion nf tl.e seworage 
probicin in this city, If tlie )ii|ii)inu->tration thereof ever 
fallfi, with the needed ^^niwers of dieci'etioik. into tlte 
hands of It competent hoard of engineers. Wliat U 
wanted in the prohleiu 4B the boldness to hroak 1ooh 
ft^ni worn oul ideaii and »pl>lv the he»t iiiveDtkm of 
the age to the develii)>mcnt of u liettcr and more 
adei'jiiate nyeteni — u qanlity wliioh hiis beunglartlingljr 
exhibited, with eiiually i^tartling and MUc-ceii4t>il results, 
in the administration of the Departmentit of the Seine 
and in the conftriiction of public woTk» in Paru for 
the paat ten vcars. 

M>«t fortrignere travolling in Frauee remark tia 
excellence of the tnacadamtxed roads, and not tm> 
frequently auppoee that tliere inusT be eouicthiiig 
peculiarly favorable in the nature of the tioil i^r some- 
thing unique in the method of cotietnietion. Th« 
SQppositinu id not tnie to fact, however ; the (jnallty 
of the roads in Franco being attributable to goodies- 
gioeering and care and exactness in all the proceasea 
of ooniitniction and preservation. In fact, in the 
ayatem of Tr<«aquet and Simplon the system tni 
dncad into England by Mac^A&mVu V^Vi \«&.'' 
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minon saiid. The St*ffrir<i p»vtjiiietit 'liflViii 

ma MieNicoUoniii th« Iftjtngfif InrgclilirtjIiB i>rei>iir- 

BftAer tlieScely |>atent,re»tiri^ij|ii»n striugerB, which 

Ittlieir turn innj bf HUppurtcd l>v uriy «pecil](Kl ri>«d- 

Proviiiud tlie ruaii-bcii is siiffioiently scriire, B«y 

nrwtroiigroni'rMe, Hnfl tlie iip]ier d<-^K)sit iit inadr suffi- 

i< iitly (-i>iiiji)ete. t)ie Slaflortl pMvemeQt uiiinot bnt 

compare favorabK witli ntlier wixxii-ii iMreinunU. and, 

^^H* simplicity, U ijnitc sti)>enor totlie NJcoiaon. Both 

^Bbviate certain objuutioiis in aiirfaoe way, which 

>>crtaiii to tbe Belgian, in the wear and tear of vehi* 

iii* uiul liorsos, and the iioi8« nr reverlieration nf 

1 haeU ; l>iit botli are inferinr to the ai^jdialtic ruad \u 

theee respecli, while the a^i>)ialti>' lias itiie great etipe- 

riority vnluable ai^ h prevontive of aocident— to wit, 

the healing of the houf of the horKu ii- rendered vary 

audihle — audible atMjve all other lioiinde — flo its to be 

measurable by the ear in the matter of dinlance._ 

Thitf latter aiivantaao can only hv entiniated by p 

8oi)A who linve luken occasion to note tlio extent ^ 

which one falU into the hahit of tneaauriiig tbe d 

tatioe of a vehicle from any given cro»iin^ by the a 

and one ul' the uiain liabilities to accident oocuriflj 

from wooden pavenients U the nmflling, or ooinpai 

tive mniHiug. of the hoot-beat. In this respect, 8 

flint, any form of coiierete pavainent poHseeaea mat 

rial advantage!! over either the stone bhxrk. which e 

ftggcratee the rumble of wbeok and olH^cures 
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hoof-bfal, or the wooden pavement, which redaces 
both ill nbout >K|nnl proportioue. Tu a word, a^are 
objection t/> the N icolBori pavement is the fact, that in 
just ouu re^pt-ct it is a tritlc tou uoiiielese for the 
safety of pedestrians in crossing, 'eeiiecially in iheao 
days when every driver ^eeiiiB to lie posseBsed with 
the devil to run over Houiebodv. Again, in oa>e of 
exieimive conflagration in any part itf the city, the 
wooden pavement tulght prove a dangerous ally by 
igninon, an inntanoe of which hae rt^ceiitly orcnrred 
Id Philadelphia. Neither of the woodc^u pavetiienti 
above aaiaed command the iinqunlitied admiration 
praetival vugincerB ae yet. though the toetof use la 
iliV! meuitre of merit in these matters, and ncitbM 
faaa been in tise here tfufSetently long to warrant tha 
exprceaioii of an opinion. In the great deeideratnin 
of Biiuplioity, as well ws in the ease of repair, theStaf* 
ford aeernt to pos^csd advantagoii over it« elder in the 
field; but there it tio likelihood that either will 
supersede the Blone-bhicli lu any great extent. The 
coming pavement, in fact, from all indieatioiis in- 
cluded in tlie survey of tlie subjuct, U not to bo (oaai 
in any ase of W(M>dei> blockb in any form or nndor 
any conditions. 

If the Uelgiaii (Htttne-block) ie ever eiipcrceded— ' 
and it will Ite within tlie next twenty years — that 
aupereiMsiou will have been brought atmtit by inren- 
Uon, in the way of pmeticahle concrete*. 
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pbnltic mad in Pftri>! has pivcn bd impulse to inrcslir 
gmioii in this direolimi which will not st«p nnlil si.me 
practicable snlifttitute for the Bti»ne-l)Iucik (Belg^«n) 
i heen developed. Thf ajje uf bluet-atone pavft- 
ifiutA in in ite last qiiHrter — Iq borrow a meta(>Iior 

1 the nirioi). 

L Tlie mertM of the wooden pavement are its iioisel«w- 

», its rcdiictioij of Ihciimrtalitiri'f horecwjitsrcduo' 

ton ot' thrt wear and tear uf ve!iJeU'«, mid its effecting 

Itotilixittioii of tlK- utmost percentage of draught fiirce^ 

and tlie*e are all iiieritB t" an eijunl degree of the a»- 

phidlic road, and may bcniademcnlBof any coneretfc 

_ wh«tsoi*ver. The increased mortality In horses occ*- 

racd by tbo Robs and Belgian and otlier stono pav^ 

lientii in this city ia estimated at 3,500 annually — an 

ileni of considerable importance in the dincritni nation 

t»etwpen pavements for thorongb fares. As bctwestt 

the two typical HtrnotiireB, the Belgian and the Nic* 

<A*im, from data already cnpidied, it may be estimated 

that, with the attrition of Broadway, the former 

^BOuM laat fifteen yeari> against a last uf half that 

^^■riod in the cat^e of the luttor, if, indeed, the Nicol* 

^Hb can he regarded as equal to the necessities of 

^^boadway at all. It \>i seen, thereforo, that wtulo 

BMw etono htnck (Belgian or Rims) is open to grave 

objet'lionB on the one hand, ihe wirtdcn pavements 

I Nio-olfiim and Stafford) arc open to e<iually »enuas 

ohjecti'ine, on the other hand, on the M>ore of leseenfld 
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durubilit;. Tlie wnicrpte pftv«ineiit — ilie value of 
whioh lia« heeii liii]ipily iwttled in Paris — elVcct« a 
union tifihii Imttpi" qnalities nf liorh. without tlii; ob- 
jectiori^ iijiInTiutuing to either; »iid. a& the luindi of 
Ongineent And inveiitorfl hih; already bef^iuutu^ ici 
toni in thii' direction, nothing i& hazarded in {'rpdict- 
Ing thw thi- iihJul or c-nming |»ivoinent will he dfvcl- 
' opod fioin the pri*cnl crmUf concrete*. The luipholt 
mad, tiiio ti-iiiniph of concretinn, Uie btftoH fiiiffntf^ 
kUolhur triumph in n rlircction ol* equal pracltcal im- 
portMK^. the nttenipt^ at efounrfle from int-xpentive 
niftterial in thi> eountry, all j»iint to th.- hypiJtlie»iB 
that the solution of the long-mooted pavement proh- 
lem U at hand, in the uvolntion of a concrete roadway 
combining tlio durability •)( the ^toiiFsidook witli the 
advantages of tlie wooden HUpfrstrncturc, Valuable 
hints OH Lo the constitution of coucrctoe laay be hand 
in the reports of Mei4«rB. Bcukwith on ifton CoU/nst, 
and asphalt and bitumen aa applied to the cnnBtm<t> 
tion of etreel« and Eidcwalkfi in Poriii; and, in tb« 
way of Amoriran invention, the conntitntion of the 
Fwke concrete parement, under Utc Hainn Bnrlew 
patent, may be stndiofl, but haa prove<l m far n f^rMt 
failnre in FiHh avenue, where the eoucrete had to b« 
taken up a^ain last wiuter. Tbi^ (laventent ifl com- 
poEed of gravel, broken fitoue, cinders and cool aaliet 
(free from all forei^ anhriuncoa), mixed in definite pro* 
piirtiona with tar, iXMiu, &uA «ii\>Va\\.uv^. "^N^ai^ 
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1 proper1,v {ireiiftred, tlie com|)OBitioii is spread on 

Ia5«% of moderate tiiicknefM, tuincessivelj,- rolled 

all bi'ai'V rollem IW iiaifbrmity and oompoctnesft. 

mae layers Ibrm a eniBcioDtly strong roadway of 

) liair to ttiree-quarteri) of a foot m depth, atid oait 

i put down at an expense, per aqiiare foot, not ^ 

tding the Kxpense of the asphalt rnad as constructed 

BFari&. It reniaim for yeare and attrition to leat 

Be practical valne nf this poncrete; Imt, in general, 

Ktiiuy be remarked, ihat It is heartily and highly 

ntucnded by tlionghlfiil engineers at^ a «tep in tlio 

[bt direction. Tbe t^onorouencbs of tlie iH'uf-beai, 

lenablin^ the peiieetrjan to wcasare the inin'iincnoo 

Ijra«iitif vuhlcl&J, ia an element of coacTitc» uv«r 

■^ pav('tii<)nl£, iUunrrated in nn einiticiit degree 

f tbe Mpbaltic rotid. the rnluo of whiHi no a provsa* 

e of accidents cannot be overo6tiuiated. A )iarfr- 

Umt may be too noi^oless U3 vrell as too noi«>y for 

Igmnnity in this rcepect, and by all inejiiie let tb» 

it'ily of the toncreto be developwl lo the uimoat. 

e (.■ommiiwionem of the Park have also d«TeJopod 

Ue execUeiit roadways in their admirable Bvatem of 

I poadfl upon a siniilnr principle ; though in rela- 

i to the Park, tlie problem .has been less difficnlt 

f eotution, no necessity existing to provide for the 

otingoncy of heavy traffic In iu capacity for the 

Bibinatioii of all the (lualitiwa which experieaiw 

t proved to he desirable iu a i 
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citie:;, the concrete iaa»t therefur« be rankM as aapt^ 
rior to cither of its competitoru, with Bomc moat im- 
portant and iiKiispensaWe improvempiitB to bo applied, 
ftmi as eiubo'lying in itself the germ of the coming 
pavetnont in this city, and the Buggested rofonnB in 
the aewarage eyatem having been carried out, atten- 
tion may be directed lo the prwincticm of an inexpeo- 
aive concrete, analogons to the aephaltjr road. 

DiecaHsion on the subject as it relatea to iho city 
wouhl be iucoinpletc without due coo^ideratJuu of 
the 

Trpicxi. IIktoeioju. I'atkmkxt. 

ba-oed Dpon the lioman syi>t«m, and itit siit>oeptihillty 
for improvement ; for it i# a fact that a large ela^ of 
oon^ervutive miginci^rA t^till look for the advent of tho 
ideal pave in some modification of the »t<>ne* 
hlock on the concrete rond-bed. Tlie completion, 
durin-; the past week, of the relay of the Itroadfray 
pave, at an cxpenae of neai-Iy >500,or>0, reealle the 
fact that no <inc6tiou exists aa to the vnlae L<f the sub- 
ftlnnTluro of concrete. Ttie i|UC8lion la as lo aapor- 
Btructurc. Large etonu bU)ck0 <iii a road-bed of aand 
form the major part of thu paveniifut of the city — (be 
hirge block pave hctug 1ea« ex[>«neive than the amall. 
On Hroffldway the unique feature introduced couaistB 
in aplltting the blocks by a lateral fijwurti, V«*«S»iit 
them in polut of Buporfitt\»\ ^^^ewwacfc -yw^Ass 
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ms a quarter of It Tout in widlli, against a fool or 
rvabuiild in lenffth. Titta^ 1>r <ina(lru]>Iinf; Uia 
Utiitivr of juiiiU, aH'ord" r »arv foolliol*! lor boreu, 
■pGciiUly i» Uie blocks nre I>ii<i iravL-rsely — the Une 
f trmval rrnflsiug the liiiear «>f tht> n&ve andaurfsuo 
t right iinglc» witli tiie length, triiii llio effect lo 
t&brd on average of four (-lingiag [Kiints for lite 
ter»eHboe iu the uev pavo to one in the old. Tbis 
lecrHaMd the liabilily to tJip, reuUy dividin^Mt hy 
iiid, with Uie eoiierete iic-d, falfiU tbu ideal of 
lie old Ronuu) pave. T!ie want of eUsticitT ie, havr- 
hrer, io nowi»e obi-iated ; the ditKcnlty of traction is 
oy DO mean:^ lewenod, the jar oii') volume of eonnd 
arc OMl in the lwislni*<] "iilist rauU-d from. The Mtii- 
%i\ry imqHhK ie tuet, and percolation it prev-cnted ; 
hut no part of the $10,1)00,000 annual kkht huA loar 
of Itorscfi and vfhiole« \» 8aTe<l ; and Uiie is a matter 
to he eiinsidered in the pavcnieiit of a city. The Jm- 
p.irtant qiieetiou is to settle upon the desiraMim in 
the wav of flupLTstructure. Tlie tnu> method of in* 
vuntioQ would eeern to be to moke hettm^ Ootfftut the 
'•tuiB, and to this to su}>oradd nome fourth Ingrediont 
to develop the nuedod elatiticit;, whith nia_v be 
flfoetod by the addition of tht> liquid silieates. Tar 
Iioited to the point of lUaalic aolidity, •>■- a-plnillnin, 
whieh can he proenred at twenty dollars iier ti>ii, 
Giirrenoy, might he added in gmall pn^ortiplia to tin 
A^w ,■ iind in this way. bv t 
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miglit be 'Invi'Iope'l etjunl in nil rnsp<»;lB tu th« M- 
phaltii: runil, now so iiojiiilar with tint i>ngin<fi'n> in 
Puns. Tim Iiiigli ([narrieit of tmp slang ilic Eitft 
RivtT roiiclor tlie Riiss pavement Uilcrably iiiex]ien' 
give ; liiid lieiice, in order prnct it-ally to ftopert-eilu It^ 
Bometliiiig rauBt be jirodnt-ed which fan be |iiu at 
$i!.50 ijr 1(^4 ]>or Mjnare yard, and aa durablo a^ tli& 
bl<K'k-stono. An ttbl^ and com]wtetit eii^iii<'i<-r <MtI- 
mateit tlic l^sit in horses, extra wear nf vcliicles and 
cxcra h^rBCHliKoitkt; in the ciriea of tbn ITnited Mateii^ 
occasioned by binek-stone and cobble-stone [lave- 
ineiits, at— 
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The provinre of invention in nspoct topavetncnte, 
■ to save this vast amounl by the eulietitntit»n of & 
conciBte tipper etructnre as inexpvaeivo and dnrable 
as the Brl^ian, and lu cbiotic and easy as the vroodon, 
which iuiM tailed in tbr rc«p«<-( of durability aa well 
as over-vxpen«ivetieiw, and can never 1w generally 
Hktpte<). 

MuhI roadway siirfacm, it in cb>Ar, shonM afford, in 
thu liri't jdnce, oert.ain and lirm foothold for iiuraes; 
Mtcon(Ily,aa little rc^iiitance ti> whcelit m pussiblB^ 
UUnlly, )>enuati«iice, tu T«gKtA& «vi<a,<A<a.t« i 
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; fourthly, >iucli qualities as will eirsure eon 
draining wid oli^aQing: ami fifthly, facility for i 
Bioritl And replacement:. Tbere can l>e no tliffcirnkM 
of opinion about these c-onditionti. No matter bo# 
tiiorou^^tily excell(!iit u. pavumt^tit may be uthurviw, 
31'it only afforda a slippery and uutstable footing Ibr 
Jioncs, it ia ^vo^thlbSs, aud it« perfection iti otbor 
pointa wasted. The greater tlie amount of strength 
llhe horse )iae to exert tho more increased is lita Ha* 
Wlity to slip. This arteei) from the fact tliat Ids hoof 

llwaye strikes tlie pavement toe firet, the point of 
intact then becoming the fulcrum about wbich hll 
■^ moveA as a lever, eo that the greater the loaf! the 
g;reater the pressure on thi& liilcrum, with reauHiug 
i'blcreaaed tendency to slip. Hence, no paremAit i« 
; all perfeut which presents a smooth, hard, im- 
bnkea surface, or that has any great longtiiidinal or 
traoBverso slope. A pavccneut, to olfer aii little rtieist- 
bnoe to wheels att possible, mu»t have great hardoMS, 
kmoothnes^, evenness, and uo elasticity. As lo per- 
Biftuence as regards surface and structure, any pave- 
lent reiiairing fret^uent renewals ia an «xpeiuive 
one, no matter how small its original irosl. Trae 
economy will allow a most liberal original outlay for 

t pavement which, if satisfactory in other respeota, 
affords permanence. The cost of frequent renewal* 

tnd repairs is not only a large item of direct expeDse, 
but while the pavement is settling and wearing 
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eniuotli tlie draught And the w«ar and tear of yebiclee 
hw UicroiMeti, ami the iipces^&ry Itliickin;; np of tlit 
roBflwny while the repairs of cynstriiction aro sctu- 
ftllv ill piMgroAs, caosBH delay and tirue-trmietiiniof; 
(littoiiri:, iiiiav<>i<lably ciMwding the atljaceul alrecU, 
while greatly ineoiivcDinncirijt! warohnuM: uwiicn b; 
prereDtiiLg the duliven,- and luadJng of goods iiume- 
diatcly at the wan.'hoitses. To secure pcrniftnenM 
we must coiisi<ji.'r Iui-»lily, material, conBtntction and 
Borfaee. As to the hfcalit}', it ie (^'eei-nlia] to examine 
the natnro of its traflic and transportation, the nature 
of tlie soil on '^hich the pavement mast n«t, and the 
climate to which it will be expusod. The nature of 
the traffic should be «iH-cially stadicd, as it viwld be 
manifoBtlj injudiciuun and wasteful to place a stone 
block or iron pavemi.-nt on the roads of pIoBanre 
grounds, or, f*icf verm, to transfi-r a park jjriivcl road 
to a crowded basiiU'^e «lreut. We idioidd note the 
charnctor of tht- soil, whether tt be properly drained 
by nataro or artificially; whuthirr it is composed of 
homo^neouA, dry and lUfonipreiMtblu material, like 
sand, or is soft and epon^, nt it invariably U when 
the street hae been mnch ii*cd without pavement, or 
hu bii&n filled iu with hulldipf; or ^tnwt rubbiab. 
The climate of the looality must i>c considered, u 
some pavetncnts laBting well under certain conditiuot 
of moisture and teuiporature become i4po«dtly perislk- 
able when these conditions are c.\\K\\^<iA. *W^a»,' 
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ftf>6, U parttvulftrlv notioonMA in tl)9 nso of wnridmt 
' uinciulamizeil pavementa. Pnvement mat'eriiU 

hould be tboronj^hly usatoiocd with rejiftnl fo iu 
atdenoy to dei-ny and diKioti^atidii, to tearing to- 
leoes or priudiiig ilp, Wilii rt^ard to ponstniction, 
^ must ficjiHratelj luok to the I'uimdatioit and the 

ippw port, or pHv«»iciit jiroper, Wilhont propar 
icridatioti or 1>ed tin pavpnu-ut ran attain nindi 
mgi'viiy. It most Iw thfip iiigb ly dry, rij^d or in- 

(Hnpn-fssiltle. and whf^n iiiiifurnily thii.-k pavemait 
wk* are need, even-surt'aeod. A flenn pavcnientis 
t onty hitaltliy and sightly. Iiiit eofnoinicnl. Th» 

KYcnient surfauu aliotild be «o graded n» to lApun !&• 

^f to a great extent during every rain-fall. ThU 
toy be mogt efliciently accomplished by the lofigitU' 
inal slope uf the street, very slight lateral slopw 
king needed. 

V'AUtUl'B BtSIKUS AuOl-TKU FuE BkOAUWAY PaVB- 
MENTS. 



' A great variety of systems have been adopted fcr 
bdway pavetnenta. The most convonienl clnsBifl- 
^tiOn of them is into gravel comiiwitions, bruk«n 
tone, plank, woi>d(in block, cobble atone or pebWe 
[one block and iron block pavement)' and tramways. 
Sic first attompte at pavt-menta gi'nerally eom- 
mcc with the aae of gravel. Hoads thus made 
e advantagea of cheapnens of mnterial and 
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eoniftntclH'ii. In l!ie Pfirk, where tliere arc i>n)lj«Ii|y 
tbo iii'irt [lorrecl roaiJs in tliia ccmitrv, tlicy have 
ebowti licttt^r eiidiiratK-e tlun tli'i>e itiHtle nn tin- mac- 
aJiim plan. Gravel ruade, wlicn pryperlv ooiistructed 
Mid niainfainuil, are com parnti rely xmiiulb and tiotse- 
less, benities afrording exeellciil fiwtliolJ for boruPB. 
The grcHl iibjtfjtioiis to ihviti are tliut tti.-y caiinutbft 
kept firm eniMipli to afford easy drauglit for heavy 
trafflc; that they lack, in & high degree, periiiftlient*, 
and ar« t-ouKtantly requiriii|r repairn; rhat thf>y are 
diJRcuIt to keep i-loan aiid to drain properly ; the 
rapidly grinding and iTiiahinj^ to powdtr li'ndJng^ 
greatly to eaiise dnst in dry wtathcr and mud in wot 
wi^athor; and, lastly, tlmt the beiit couHtriictiuii yet 
attuiiiMl has failt^d to prevent them frotii wiubJn^ 
into gullies. Under the huad of aw-oiid (■otnpOMtiun 
pavements may properly l>c inelinlud pawmenlB 
formed by The combination? of eoveral mareriali^, cuch * 
a» the fainons tisphalt pavement of ParU, voticrete, 
h^tOH. giitta per<.-ha, >4big, einder, and other pave- 
ments; also, those formed aei-<>rding to the experi- 
ni^its of MeNeiJ, partly of broken clone and parti/ 
of pieciM of ca^t metal, laid irn a eitb-pavemuiit of 
nibble oroiie. The asphalt pavenivut of Paris, wa 
atv-m re(fOmmeii(t(^d in newspaper articles, ia really 
quite an iiiiporfecC pavemeiit. It i»f;oncraUy formed 
on a fuimdntion of tiiai-aiiauiiK<^d road. Powdered 
asphalt is placed on the foundation and eta»iii»l with 
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lot rammerd uutil it is very bard atld hai> a tlikikuSM 
^of rme or tvru indies. It in very pleaoant and toaootli 
I to ride over, but reijuirea mnat conelant watching and 

repairing. It is slipper; in wet weather, and exi«B- 
tiveXy Ro at a freezing temperature. 
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Granite Iiloeki. connidercd in ever; reepect, form 
i of llie most perfect paveinenlB known. Thpy are 
preferred, and almost exclnsively adopteil, in Lon- 
Tlie liuss pavement, tin- nearest approaeli Eo 
i perfect pavetnonr yet constructed in tiiis city, luw,' 
I imitation of the Roman pavement, a bet^i founds 
tion of six inches thick. The (tr'tmt is compoi^ed of 
ine part cement to two and a half paru of broken 
[stone and two partri of gravel, On this foundation 
«re laid itard granite hlocke ten inches deep, ten to 
eighteen inclieg long, and fi-om live to twelve inoliee 
(ride. It is very durable, and yet, as shown in Broad- 
Bray, tliis excellent pavement has nio&t sigcsUy' 
■lailed, the snrfacc of the granite UHcd polishing and 
affording dnngerons foothold. What is required, and 
ihia would give a jierfect pavement, is the adoption 
lOf the kind of atone idocks ude<l in London, widuh do 
Bot polish by wear, and present joints about every 
[four initliCs, Another pavement is now being sul)Bti> 
aited here in an imiiurfect manner. The blocks now 
peed are of a coarser granite, twelve inirhee long, pina 
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iocbi-j4 (iet>]>, and four inches wide. tLe ctmue* run- 
ning at right anplps with the line of thostivftt. What 
h known a« the Belpian v»vement was, until rf-cent!y, 
the {iriiii-iiial uni^ in use in the n|r| Htrectit of Paris, 
Mid, (li in well known, ha* been qoUe exttiMiviAy 
luioittcd in this cUy. This pavement has the advan- 
(Age of choapnt^-', and. if well laid, of eoonom^i, the 
DOCtt&an' and actnal cost being a little aver one- 
half that of the Nicolaon pavpmenl. The fins) 
troahio, however, ia their ))oconiing poliohed and 
8]i|i(iery, and hence they slinnid not be laid in streets 
where they are subject to constant nan. 



Ikok Block I'avehkktb. 

S Several iitt«mpt» liave boon made, with infire or 
1««i oiiccod, to cast iron iti hlix-Ifs siiiiuhli' fi.r jtave- 
uient«. The chief uhjeution ii» tlie i;ufit of iron, bnt if 
property laid tliere can be no donbt of iu hi-Ing 
dteaper in the end than most other puvemontr'. ft 
hai failed hi>r(f on account of ilo inadequate and dtt- 
fcotive foundation, and on accmnt of thf principle 
employed of keying. The rin|p> pretiftlng on the gand 
foundation gave too littln hiiarini^ surface, and any 
weight tended greatlj' to ditiplace or overturn the 
block, which occurring, all the neighboring oiii-a key- 
ing into it wen- released, and mile*!' quickly repaired, 
the ruin uf the whole pavement s.wn followed. It 
baa Htuod niiicli better in Ito8ton, and for the simple 
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rriuoii of it« bi^nff hftiier Iftid. tt liiw «too() then 
Mlmtr&Uly, anii showB do materinl signs nf mirfluit 
wear after ten or tvdv« years of <>oti»(aiit use. It 
can )<(' ca»i in enoh tVimi as to give tbe bent f^iotbold 
for horeve tlra«rii!;j heavy loads. It can h-- k(j]it peiv 
tectJy evrii ami iiia^le Einooth u£ tlie NiuoIboii paT|>> 
ment, aiid br ita cxireine tiardneiift will g;it'cnindh 
leas resiEtnnce to wbeelx. Bein^; of tinif'onii iinilltj, 
all |:art^ will wear e<]Dally a;ii] as jtttrfeiiT h Thi-c will 
ulwiiys tic> ]ireaent?d a$ when new. Its Mnjootfaneas 
tonds greatly to lesacn the noiati, an tlii« iiiiiaauce tH 
caused principally hy the boxes of tlie wttmb 
Atriking ngainat the collars on the axles, and of 
conree increftses with roughness of pavwnent gurfaw. 
Iron, furl hermore, loses but little from oxidation. Jg 
can he ke))t a& clean as the Niculsou pavement, wtQi 
the advantage of nou-ah(K)Vption. It has ime gi'dit 
advantage in being made ho aa to be easily and remdBj 
removed and roplat^ed, the blocka formcil from tb^ 
same pHltern, being exact coanterpart». 

TnK FlSK CoSJCRKTE rAVKHKyr, 

Tliis pavement is oumpoaed of seventy per ccuU is 
bulk of broken ntone, coal or gravel, clean «tal H* 
iron oinderfi not over three inches in any dimciiBitnit. 
Theae are passed over a screen with meshes one quar- 
ter inch square. Tiiu coaraer {>ortion is then twated 
^y mixing with tar, warm or cold, and thon (Spread 
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uu thu roftdlteil uitl lieavlly nillod until a doptli of 
I'our iti(.-)itm is ttltaiueil. The flnor portiuii ia then 
luixcil will) i-lvaii »liAr[> nand, warmed, nnd tliun tLor- 
ougiilt iiiixcil Willi tur, to witicli Itiu i>uju added 
rMin, i-art»tjnjianis or jiitcli. Thii" in pliiuud on tl>« 
fit>t tkvtr 111 oi-arAB material and ri>l)e<l mttil a dejitb 
or two inclies is nttained, aOtr whioh tlic unrtiice le 
covered with an cxceee of clean Hli»r[) nami and agaio 

rolled. 

Tub Niui>Li-oN pAVEyEST. 

We now pome to tlie eabject of wooden puvein^nta. 
Tlie Hr*t general attempt to use woodpu bloplts for 
pKVom<?nts t.iok jdHoe some tliirty yi»n iigo both in 
UttM oi'nntry and Eampe. Th»v aro grniirally mule 
Id tlie fona of hexagonal pHsins of hard wood, laid 
directly (.n sand or rarth. Li'adlnji off in the list of 
wwuien paveuientn adopted in thiAcily i»lliui4tooIitoa 
paveiiii'Dt. In lajiog tlils pavement, the etrt-et ie 
first pruparod t)v a siilHuicni mvering of Hand, which 
t» hronght to tlir proper crowu with a Rtrai^itwdgs 
made fur thai purpoaA. This itDrfacv ia then covwod 
vlth uommoii round itich hoardu, laid lon^hwiau 
with ihu line of th« street. The ends of ihe&c honnls 
rc«t OM fttriiig«r» of thoeiune material laitl from onrb 
to curk 

Both aiilttt of tiio«e ho«rds arc oorered with hot od»1 
tar. The htockit am uf &6iitheru pine, thr«e ind 
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le of tbe Unvt. RcJbre *ettiag. the hlodu 
I arc dipped to faalf their be^c in hot im^iI Ur. B»- 
«^ BH^ Mw- frf fakdu, uul at tii«arlMw. plRkftfr 
e iaefa t^ick utd^nre^ locbe* wide rtc n»i1a(t OS 
i edge. TIm epeninp thm fonDcd betwit^n tii« row* tB 
I filed inA ric— screte«d gimv^i^l nr&mod with k 
I p«wr« ntnaMT an ttDn blade iuad£ for tJiat i>aq>t««, 
ftatid then eorwcd with hot eoa) tar. Tlie whole of 
■ the upper vsrSux (tf th« |«vMiwtit, when laitj. it 
f e«<nere() with hot coal tar. bulled to a cixtaitfiencj, 
[ which, wh<!0 cold, if to he Itrazli, filtrnn^ ami oi>t 
I bittlc. an*} then o-vered witli tine gravel and cora* 
BOO sand. After the lop grarel kae beoHite packod 
i on the Ktirfam ami iit the grooves, the iitreet i« swepL 

The JTGosKjAL Pavkmckt. 

This pavement, claimed to be an iinprnvf-meat OB 
y the Niookun. to which it is similar, oonaists of A 
[iJbnndatios of two lochee of htton, on wliich si* 

placed wooden blocks d.x incbe« deep, two and three* 
Vqnarter inches wide, and from fiiur to Gixteeu incbei 

] length. Jloira of one and a half inches in diann; 
Etcr, and three and a. half inches deep, an* bored ift 
1 block, and then triangular groovee tonned on 
l«ach Bide of the blocko, m that wht>n two Moclu an 
Kplaceil together, there will be a H^uarc optniog one 

ind a quarter inch efjnare to rewive a wooden dowel 
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Qt key. The woo<i used for blocks and ki-vs i» ] 
|»rBd fur preservation bj RobWuB* process. In E 
ing. tli« blocks anti keys are dipped in liot po»l t 
Tbf pfrforatiuns in the blocks are filled with tsleao 
r liiip sand. The pavement is iinished by n ro*1ing 
thrce-qiiarterft of an inch in thickness of vokI tjir and 
fino »and. Tbtiee are the speciticatiom as we have 
de?cribi-tl tliem : Imt where this pavement lias \uiea 
laid in thia city, a fonndation of flooring of tafrud 
bvarde lina been xiibstituted for tijat nf ftfVuw. 

Tub Stuwk Pa\'Jcmk»t. 

' In conatTiietin^ this pavetneiit, whicli ie 
woodi'u, anil a i-heaji form nf tin- Nicolitun. ib« ptrcot 
ie first tilled witli r-and. kiamor inuse p«nh, free from 
stoned, to witliin abiful f<']x inches of the deiured 
etnet grade, hut smoothed oft' im> as to conform 
tu Uie dt*ired arch or crown of the street ; tlien 
bl*x:k4 of sound p]ne or spruw wood three iiichea in 
thiokno»i, and six incheii in lun^th, are net on their 
evils in a tier acruas the street, tbeae bkicks being cut 
Mquare at both ouds. A tier of bloeks made wcdge- 
ahapo at their eodH by beveling on one side ie. set 
acro4B the Rtri>et close against the first tier of Hquara- 
undc<l blocks, which are set up a.* before, and bo od 
ali'-rnnte tiers of wjuare and wedge-shaped blocks aiv 
plftu>,-d nnlil a »pacc uf tea feet or more u coTered, 
tbfiO ihe wedgcTsbaped blocks are driv(.>u down 
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c und or «ftrtli witli rsnnier imd (wage until Uia 
iDiUdno it of the required com)«ctDec«. TheottUi 
■■ bct«e«D tliii tbree-ioeli Jjlock* ape liilod 
li cirsa cuane gravel, not exctv*)!!)^ thrve-fourttu 
iaeli in diamoter, thomoglilji driven iviili mm- 
r and swage, then ibc gravel e*turaltd with hfit 
1 tar, and tlie whulv ear&ce cuvend witii hot cxhM 
-, aod lastW. thvfMrement covered with titu> grwnl 
r sand. * 

TsK Brown axd Millkb PATXuwrr. * 

s pavcmont b also similar to the ^icol^n, only 

lat its tilot^ks ATv not 8et verticallr, hm at aii an^le 

ive d^rees, and rest on silU or n prisuiaUe 

1^ which. Ill turn, rest nn boanl* |i1iu'«d tiv« {Iwt 

t and parullel wiltt tlie line of ihe i4ret;(. 

TlIK RoBBINil' PaTKMBXT. 

s is another of tliL*. nmltifariwia W"'>«ien (»«ve- 
inU ret-«nt]v introducMid iu this cit;>-. It is verf 
Bttl&r tu ttie KicoUoQ, odIv ttie wood ii»ed ts lint 
FSpared br Itohbios* patent wood preserving prO- 

The STAKFoan Pavemknt 

inly another iiutt&tiun of the great orii^Inal Niuol- 

Tlie hliwks are dreowd to a uniform tliiclcneaa, 

Mirvd in the middle with a double dorctail, t 



•nd ouo-hiilf bf tbrec-fuurth inihtm, eaoli si<Ie of the 
block {jsvellod at one end, and running; to an edge bo 
ai til form a groove on the tipper surfnoe. 

1 f 'OSCRKTK PaTEMENT 

now being pot down in Eleventh Btreet, near ITniver- 
sitjr place, comists of sulphur, three parts; (fas tar, 
twelve parts; silica (pebldefi) sixty partK, by weight. 
The peWiles are heated 330^ Fahrenheit before being 
mixed with the melted sulphur and tar. 

S RTUNE AMD CKUKirr..J 

The tuilurti nC the cuiicrt-te iu Fifth Avenue 1 
which tlie eitizena were nmletcd hi the «utn of half a 
uilUoD of dollars, aud which was taken up daring 

D winter un account of its oselessneas. Tlie variont 

ne pavements, which have from time to timo b^.-en 
bought forwonl by the patouteea ant) *]>(>ctdstinf{ 
compauieA, have all brongl>t the unbiased and practi- 
cal men to tiiu conoluBion that for comfort a w<>udan 
pavement in ench streets as FifUi A^'enue. wtnild 
prove by far preferable to any otlicsr, provided It is 
made durable, at the siuiie time a proper concrete u 
mculiunL^d iu the&e pages in conncctioti with MlicAtM 
DULY with groat propriety be employed oi it ba«it bnt 
not ai a capping for either Btonuor wooden pavo- 
ment; whether this sliall be a coQcrote or whuthHT 

t baac shall be uf plauka properly prcptiwLd 
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:., tbp dilute ^ilicalu nf 9oda m>}- bt tlB«d m1 
lab with or without the addition of Imrrta ((.Ite 
v>:iliitated «nlpbale of haryta is alwaj'v j>rpl\iTBd 
Ithoogli espeosive), lend, xuic, or liraewaeb, bj 
nu» of a paint hrnsh md acoorditt^ tc> the oon- 
itipQ 'jf the stone ils to poro&itr. If ttie chli>rida 
r odciam, chliiride of irim. or dilate hydroflanrie 
eid *n a[)plied npon tlie sorface of the stone, 
tmtnil nr paint, thej are thrown orer the siUcated 
arfaee uniformlr, so a* to coT<:r e\efy part of thtf 
Mlerial to bo treated, lli all cases it h nndf^rstood 
hat the silicate uppUcaiion ia to be applied on new 
tone, for it will not adhere on4>ld paint-, therefon, 
it is to bn used, it is tndiapeiiftible thai jt 
I first lemoTiMl br aoap, caustic alkali, ^>iritt of 
urpoiitine, or even ackl*. and when perii-etly cletB 
iliid dnr, the opwatiou of giliciiting may take plaefc 
I all caocfl wliere tlie snbittaiicefi are to be painted 
or nndei^ aeilitication, it may be repeated S-3 titnea 
t each interval of at leaet 13 boors ; a wuak bydriH 
Bnoric aHd may in nil Msea be used as a wash ovor 
the tmicate<l ^ton^s; 1,000 sc^nare feet of wall <'Over- 
i\^ can 1w executed with 300 gallons of dilute ?iIioato 
it eithur aoda or potasli. In diluting the silicate, It 
I tffXl to employ 3 ApplioatJona of rariotu qnali> 
Hea, »uch as for instance, the first coal may ronaUt of 
silica to 2 parts of water, and another of 
hjnal quantities of water, and the last coat the diln> 
tJoo to he I part of water. 
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"Wood trnd timber of everr description nia^ \ 
Ir&ated with the cuiicuntruted siiicntes. 

Fob Pkeservation or Walls. 

It b well known that lirick absorbs its weight^ 
moietare snt) re<juires much attention. The external 
corfacra of the wallit to ho protected am iint washed 
with 3 BJIietite of soiia, wbicli is applied again t 
Again, until the bricks arc saturated, and the mUoI 
4waees to he absorbed. Tlie stren^i of the eolntioir 
regiUatf-'tl by the character of tli*" hrichH npon which it 
IB to be applied, a huavior mixture being used upon 
porous walls, and a lighter one on those of dci 
texture. Alter tlie silicate has beconse tlioroaj^hly 4 
korbed.and none is visible npon the eDrfaj!«, a e(»lntt 
of t-'hloride of calcium is applied, which, immediately - 
combining with the silicate of soda, formi a perfectly 
instduhle compound, wbirti ruinpletely fills up all t 
intcraticeA in the brick or stone, withont in any i 
alterinji; iti ori^nal a])pe&rauce. My Urn operati 
the wall is rendered pcrtet-ilv watertight, and, as tha 
pores of the bricks am tlioronghly filled for acoiwi- 
dcrablo depth from the i<urfa<:c >\itli the iQ£olub|fl 
compound, which a cnlirely nnaffwtcd by ; 
pheric iaflueneni, no fuhttcc(uent procese ia uat 
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{The Pbotsctkix vr Rail llox^iy Stisrnta, Caogf 
Tie, Frame Ilot-ei:*, Tklkgkaph Poles, Tiubks, 
Statek, Suixoles, Latiic, Take^ TniM, Cisxfi, 
Babbsu (Petroleiiin, Xaptha, SpiritH Torpen- 
tinc, Alrohul, LiD«.-r<l Oil). CisTEBSSf 
EvKKf DnscwiTtos or W(k>d, *oAi»iT Fnu^ 
Dbt Rot aki> Leakage. 

Ilie K9»>&iiig or initUtory preparatioD of the lam- 
luv. M> u (u do!&tn<v the organic ur nitrii^iiized ant* 

B euclc«e'l in all the txtis of regulable tuattors, are 
fiis8(Jv«l aitd washed out of it, or, in other wnidl, 
tlte remoral of all the albnmeu, sap and cokirfi^ 
'. i« efTwIed hj expoeinj! for from four to six 
(konrs to boiling water, containing aliout. un« per 

tit, of soda asli iii bolution. Th^y are iht-u wilb- 
drawn and dried in hot rooms, and then throtrn into 
tankd c^nitaining the tar and carbolic acid water, and 
lef\ fv»r a Tow honrs. then dried s^in iind thrown into 
Ik hoi BoItiti(»D of Ailieatc of soda Btaiidiitg 20° B., in 
Vltich iber are left for leii or twelve hours. When 
removed fKnn here a weak Itmcwa&h ie applied with 
* brush or sponge, consisting of 10 Iba. «lackecl lime 
to 40 gallous of water, when likewipie lliey are n- 
niuvwl to a dry or hvt air ; after that a wcati wash of 
chloride of oalciam is thrown or bnifhed over thum 
vhoii tiourlv dry. Tin- procesB is then finifihed, and 

1 aftk|H ao prepared will resist the eleinutite aa 
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■bovo Htftt-id. TliL-y incrooio Ui weijrht l>.v 
t»ia alioat 6 per cent. At\ur tliis tn«tmciit, lUvy 
tsivme upon the firet <Jr;riiig & g!!iZ4.-(l appCHraucei 
anil tbe porea are lillod witb uiaolublc silicus procipl- 
tflted l.y the action of tbe tar liquor upon thu alkali 
nf the Hilicate of aotU, Barrels which huve been 
treated may be reHilenHl perfectly iuipervioua by till- 
in'^ up the chimes ^tbe insidu of tboso barrvlii hmving 
been treated urith the MJicatti of wila. and chloride 
calcinm) with a thin silic&teJ cement applied on tbtt 
interstiww. No air nor any lifiiiid will tbfii bav» 
any cllect; tliu lightest liquid may tben be kept io 
Xh06v- prepared barrels without eecaping — flour, but- 
ter, lard. Slid luauy other perishablo eabetoncee maj 
!«• kept for a length of time in barrels eo prepared. ' 
Spirits (if turpentine, lincL^d oil, alcohol, and utlier 
spirituous liquors may safely be traii«ported uiid k<>pt 
for a length of time without ivnporaliou or loeo in 
tirn contoita of the Imrrels. Ttt-^^rnph poleg, vhleh 
are from twenty to thirty feet long, reqoire a differ- 
ent treatment for their eeasoning before they undergo 
the pililiration. They are steeped first in thti tar 
carbolic liijoid, in hnk-s dug in thegronnd with tatUcs 
bnih in the same, and lefl in there for ncvenil 
days, then taken out aiid andei^ing tlic other pro- 
cess of silicate of soda. limowash and chloride o! 
cium, as doiFcribed, will Aiider them 
£ra and drr rot. 
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^s S&C& Caxaa a PsBawAxirm t» i 



ll ii «ad t »iw » A«t »<■• d^ ban prodooe^ ' 
liM( reraper; Ae 
tW adkreoee of 
iviAv lai A* ntfia^ hftT* Wea TCfr nnmenHis. 
I aHMbir fetb •■■'* «MMMt ef sneeoe bv the 
fm iff 'aew aaa o^ ■ aii» eenwet prcpftred br ft 
nfisbM •/ wyfcihiM sail fioc su>d. mao^miuee, 
. bfvj ^bal* <rf' soda, aed {wttn^ it on the bot- 
: «f aW^VB Ai^bT f iMafabrttA, and bdbre 
^[■iw drr lo dsM OT<er tKe paint man 

Tbs Vmc AiMxscrt I»Batcmi.E CsKsyr. 

TOiiHiiil. 4 ItM^ are mixed with 3 lbs. sladud 
■ft, $ Ife. tml^balK «>f nrrta are tnised with 7 lbs. 
ifKirrnl «il ; tbc wbole raass is well mixed logetbo* 
a atu&MVi owvi^lMK-y, and tbc cottre oiaa made 
we plartic with <Maeentniti.>vI ^lution of Hlicatc of 
U. Hus eem&t mar t»e nsed for ninuen>ne por< 
hanlmee ami KdhesiT«DCS6 are tbe do- 
fired objects^ Wtltl&g at ibc »aiae time sipani and bol 
TUk cAfjffMf /v&TMi^for locomotiv 




gine» And ninchinery U prepared from a mixiore of 
silicate of soda liquid at 25*" B, added to fin« pliim- 
l>ago, talc and aapcEtoa in ei]ii»l quantities, bo ns to re- 
tain thu thin plastic condition, and capaUle of drop- 
ping it ou the journaJB in very small portions. --. ^ 

The C/teapet^ \t'%itewa«h, which is very dnralile 
for indoor and outdoor work, is prepared by the 
following composition : To 1 !b, friacktsd limo and 1 
Ih. sulphate baryta, add 1 pint of dltcnte of soda and 
1 pailful of hot water ; stir the malarial" well toge- 
tlier, and uae it at once. If tlie color is inreodcd for 
a yellow wash, add a (inarter of a lb. chrome yellow ; 
if for a blue wash, use inatead of the latter a (juarti-r 
of a U), of ultramarine (worth eixconti); and if the 
paint is Intended to coat iron raiting, stoves, sttam- 
"boat chimneys, and to obtain a brown or black fire 
proof paint, add half a pound of manganitc, an oxide 
of manganese, or the pyroluMte, which i* the block 
or gray per^jxide of maiiganeei'. 

The white wash or yellow wa»h just ([uoiyd i» ex- 
tremely durable and cliuap fur wooden fences along 
railrand track*, caual boats, farm houaee, and other 
wooden etructurcs. 



TtiB Most Dckjjilc A<ti'ARitu Ceiuutt. 

Tito materials of a water-rofiiating composition at 
pr<r{i»red by mixing finely powdered dry «Iicaio i 
ec^da. powdered clialk, and fine sand in eqaalj 
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tiUoi, mado plastic wUh the Mquid ailicate, uid b(K 
plieH at the joiou, onJ worked o%'er wit]j finid ohlo- 
iSde itt calcium, anj when quite dry let 6Dmo weak 
lirdroflnuric avid paM nver tbe cflmcnted jolDta. 
4 ItiA cement will lie p«rroaneRtIj imperviotu to irater, 
find will not crack. The fiarne CH>i»])o<ittii)D ie qnite 
flliitabte fi<r hrewrlen, malt houses. liningE for water- 
tanks, aud c&llars into which water flnwB. 

Thti aatlior coiiiiidcTv it advisable to show, alao, the 
l(dvam4igc» of concrete b^' quoting Tail's syBteni, «p- 
j4ied in Paris, and thn deerription of che ooacrato 

rid^ at London, and will tttate that tbe addition nii 
iilieUe i>f eodft to the concrete will undoubtedly en- 

ire a great saving. 

Tali's system has been nscd in the i>on»trnctIoii of 
i Wge number of houses io Paris, croctcd uuder the 
IBirections of the ein[ioror, who takes yrent intcrert in 

B improvement of the working classes. This wu- 

& also been applied in other parto of Europe, and 
80mo extent in tbe United States. 

The work can be performed by ordinary labonin, 
who, afWr four or five dayi' espericncf, acquire all 
ibe reqiii<9it« cxpertnese. Even lioyB have been sac- 

sfully- employed in this kind of building. The 
nly Hkilkd workman necessary is a commim carpon* 

', whottu duty is to adjust tlie framework ur upfW- 
fttus to receive the eaccessive courses of material. 




an^ place joifiti, doors, and wiiidow-frnmcs 
Tlie apparatne i» designee) to construct 
inches in liclglit dnilv over tlie viitire fxteui 
wlifit is duDc in tbe evi-ning of one day ifi liiusl 
iD'jriiiu^, and quite strung, tlie l)est proof of wluch ft 
that the wall i[&elt', as it rises in height, enpporta tbe 
neoesaarf BcaSulihi. A doable curb, enttrt)]; sax- 
roanding the nppc-r part of the Talli, server tn hold 
the plastic material in plaoe, until it aoquirH suffi- 
cient hardnees to su^tport ib^lf. 

Tlifi material c(iu»iata of mie part, of PortlMid 
oemeut to eight partA of coarae f^arel. The cement 
and (gravel are ttr«t well mixed together in a dxj 
Mute, and vrhen ihU ia done it in dAtnpcd by 
means [if a Urge watering-pcit, attaining eoine bc$ 
BSieale of aoda and again mixed by a pronged dri^ 
antih as is n^eil for draping dnng nal uf a en% 
until tbo entire heap ha« been wett«d and mixed to> 
gvthvr. It is tltun put in iron or zinc paJlii and 
po'ir«'l into tlio frnnio, where it is levokd b.v.num 
Htationed fur the purpose. Tn order to tave eoiier«to, 
lar^u lumps of Htonm or brickbat* ani put into tiie 
CfHlre tif llic wall, and covered over and about vidi 
coucrt'te. FriMi dues not afiwt tliu ooiicrete after it 
h&i once KUt, which, with good cement, will he in 
atioot five or six hours. Xor do heavy rains ap^iear 
to tujoru it in the ^Hghteat degree^ though they may 
chance to fall ere tlie concrete ha« harduaed. 'Q&a 



lit e*a hv iiiA<l« itrai^ht ftntj even m it is ]ioMtblir 
t Kftllf ti> \<n, and iho pumcn m sliarp and neat m 
llioj* HmI b«eu fitrmed of tlie auwt carafnUv dreaed 



bmtretc makes esnelleni floors, and the walU asd 

<|nit« iuiponriotu lo rerouD of all kinda, 

I al*u to wtfi. Man.T kinds of bailding bricks will 

>rb valor ; hence, brick bouses, when ibe walls 

I aatnratod with water, are cold. ThU is not tbe 

n-iU) douses cunstmcied of vonercte, as it is non- 

rlient of tnoUtnro, and sncb booses tntut be. 

ni>fnre, more beallby. 

hlThis novel mode of bnilding hou$«« bas escitiM) 

nt intoreet iu the neijcbbnrhoud of Jlunnamoat, 

Uatu), and tho jtrocMiLiDgs bare dailj uttraoted 

nlwrt of people tVwui al! part^. 

I Whilff oonereic may be iiswd in constntclin); bntld- 

i uf evury dworijitton, it ii peculiarly adapted, 

mi it oheapiiitss, for tbc conBtmctiuD of onltagca for 

, and also IVir (arm buildings. Its co6t is ikpC 

D (ban bair tbat of brick -work ; almoit any mate- 

i can b(! qblh) nUiu|; witb the cenieut, and m wc 

^Te already sJiown, the moat ordinary class of coim- 

f labiuvre are quite competent to carry oat tlie da- 

» of t]ic eystem. With reference to its adaptabil* 

p fof lai^ buildings, wc may mention tbat a ware- 

ISO seventy feet long, fifty fwl wide, and sixty feet 

, riro AtnriM in all. lias Imm-d erected on Mr. 
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Tail's systam for Mr. H. Guodwin, Great Guilford 
street, BoutliwHrk, En);l&n<l, and tlini f^iitlemtui tea* 
tijl«s in thv warnioitt lenns to its satisfactory charoc* 
t«r, and is iiiftklng arraiigeiiieiU« »t tlie ^irr*«nt time 
for the oonBtnictioR of anotlit'r simitar buil<1in{i. Tlie 
warelioase already erected lias attracted iiDircrfialiul* 
miration from the practical and e>cientifiR gcntlomen 
wito witnessed ite erection. 

The chief eieinent of siiccese, when the cement it 
of good qaality, seems to he the thorongh mixture of 
tlie dry materials, to secure nniform strength. 

COXCBRTB BRtOaR. 

The tc«t5 a|ii>lie«i lo the expei'inii'iilHl bridge of 
conerote, set in i-emeiit, erected oror tbnt branch of 
the UctropoIStaii District KsilM-ay which fonuB one 
of the jiinctioiH hotwuea the c^rcnlar line and the 
*We.*t Lundon Sxteuiti'in, prove eonclnsivwly tlie to- 
liftiili- tliiirooter of concrete exposed t*t coniprOKsive 
strains. The itructiirt; e^pcriniftnt^ ujioii s{*iu[S tJia 
open cutting between (ilouceeter-road Station and 
Earle's Court Road. It is a fiat arch of T.'i fc<>t spnu, 
and 7 feet inches ride in the centre, where the cou* 
creie is 3 feet 6 inches in thickness, ini-res«ing ti^ 
wardr the haunches, whioh abut upon the cuiierct* 
ekewbackfii. The material of whivh tlm bridge Es 
mailQ is formed of g^ravel and Portlnnil cement, 
blended in ilie proportions of alx to <*.<•, vfluwS'^q, 



cmttsn-n. 

m\ in mam u|>(»n elo*e honnling «tft apvn Iho CMl^ 

ing, anil enclosed At tttc nUKit. In luarini; tite liriijg* 

» wsrc laid ujion tilecptits nrer the anrli, which 

Km^ht a load of two wventy -fifths of » ton par faat 

mu the etrac^ture. Seven iraoba, weighing;, Xogo- 

ier with their loads, fortT-nine tola, were fonuAd 

u a trail), hifing a wheiil ha»e >if tiftr-aeren Tevt; , 

tncc the rolling load siuouuttnl tu fort^T-uiac-fiftj- 

-vtilhs of a Ion per fottt mn. Thu deflection [iro- 

heed l<,r thupa«Mg(t to and fruuf this train luurlimfli 

& noted ap»n a atandard, cemtiued to thu eld« of 

e arch, at a dietaiioe ofono-third the ftjiau from tlu 

mtmonts. Avium one Aide of the bridge km kmdad, 

evxlrenie riaeof thu Itraiich on the oi*|HMite udo 

s nWot oue-}«ixteeiitIi of nn ioi;h, which whs pn»- 

leod by a Diaxiiiiuiii strain of 10 lon« 14 cwt. por 

(Qarp foot. At u ftnh^iiiiotit triftl, a tua*i> of gnLTol 

> foot wide mid 3 feet thick at the crown, and 6 feet 

[> at the hAun<.-Iied, was Inid over the lindge, and 

1 tliia ballast waa ]>laceil the permaneut way, 

r an interval of a few days, the trades, loaded u 

tfore, were jmseed over the bridge, at firet in {lairs, 

1 finally all togetlicr. In thia test the etraiu apon 

e concrete vas us follows : 

Til* might ol iliB iTch. u bef«r» 7 kms 17 o<n. 

IK of btllfial iltina rvt. 

1 Stnin par siguare foot trom dok'l IomI 12 loiu S n«1. 

BtTsln per B<iuan fixii from pksdng UmmI 2 luiw IT mrv. 
TotAl aUaiii piTfoot 10 tons icvn. 



Aft«r repeated trAHsil, the loat! «■«« left upon tha 
>>ridge all nigM, Mid the arch, upon esnmiualioD, 
•liowed iiu siguauf fftiliiroordutr^) under Uie severe 
strftinfl to wliioli it bod been vxpoec-d. 
- Toe SiiLCBLB Glass as MAsntE fob Guai-kvijim. 
Bj- patting the dry Kiticate of soda at lliB root* of 
gr^ievines, with or -witliout Uie addition -d" plii>ftpli«l« 
of liino, han by expcrimeiitu proved of iniuieoae lieuo- 
fit to the thriving of the vine«to a proper thiclinox*, 
and the grajxtd of nucommon Bize. 

SoLCBLE Glass a StTBOTrrtrra roa Soap. 
A clieuiical oompouad )» effected hy tlio comblns* 
tion of an alkali with sHicn, which pmsswwvA* ;;rMtcr 
af&nity lo thi* first than tlio auid of t-ilher grwiw or 
etuaric and uleta tu:id» hare in coarser M>a|>. Oo 
accuunt of (he «o!tp which gonorally co»ia)ii» Ui* 
canttic lltne, that cinnponnd prepared hj the adtnix- 
rure of anluhle gla» pusse^ea Icah cauitic propeflJis, 
and acta therefore Icam iniuriou on the texture ntcotr 
too, liuen and woolen fahrics. As examples of this 
propertjr tgay serve tlie treaimcnt of lyeA with wool 
OF silk, which are avtuaUy disftulved hv thv same, 
while the iiolnhic (^Iom removes hat estemall; tlie 
adhering dirt without an^ injurious action. The 
slipptfry aud K'lheeiTd ootUiiAtenc\- of srluMc glan 
BCtd Ukuwisu haaefioial in the easy washing a4d 
ing with water of the im^UTV^ea. 
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'here are iniiny miraDtagea in its *]»jtUcalions on 
il, ailk, uottou And leather; it ia Btrotigvr tluui 
mon soap, roquiria a less ijuaatlty, and vitlier 
'li, iolV cold, or lukewarm water may !» em^ilnyed. 
bfi tabor and saving of fuel is an advantageous 
It pro&erres alMt many colon, which am 
fast, much better than common soap; it reeiBts, 
fact, almost all cnlora. From one to four {loundfl 
liriuid glass is sufficient for 100 pounds of water; 
that u^ed for wool is quite gufflcient for a 
luatruQin, it i& employed qaiie extensively in 
trope for washing and fulling of wool, nod it lias 
:] long before tlie eohibk> gla^ was kuown 
diBSolving flints in caustic lye prepared trma 
>od ashes. 

The Pru>?$iftn (ioveminent has found it advisable, 
■ thu iiiiriidtiction of tlic soluble glass in the mili- 
ry and other royal iuatituuons and prisoni*, and 
for the paper mauufaoturera, and tljcir cxlensivfi 
iQ «3tabliBbmeiit9 ; and institnted exporiinsnte as 
prncticability of a general ecouomicai applicaTioa. 
In lliu cotton niilU it has proved a saving of 5ii per 
IBit by iiubatitntiag it f»rEtai'ch and tlour, which was 
tidtspeQBable tor fastening the colore; and in 
[land, tJiouaauds of pounds sterling have boon 
ized liy ita application. In our late war tho 
"iiBUnipttoii of the soluble glass in that branch of 
iuduHtry of ihe United States was vary extotisivo. 
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The Aoap mamifncturer, who fonnorU- did nse roftin 
for an adulteration or adiiiixtiiru, tbc cent of wliudi 
waa form^rlv but two dolUra, but nwe to &5 and 
80 dollars j>er hbl. of ISO Ihe., wae obliged to r«aort 
to the use of iiolahio j^la^u In its varion» fontu vitber 
■A liqaid or jelly. 

RobIp i« now again moro employed than the sol- 
able glass; not however I'or the rea»in that it U 
better ao a Bo|)hiatio8t4^>r, hut because the Koap maker 
has an idea that the so«p formed from ro>«in with fint 
Bait«d better, and k more time Having ; he tiofn not 
consider all tlie cirounistaiicea ; encli as the stuell and 
touch produced in the handling or washing irith 
roain i^ftp, and that the admixtiire of soluble gluu U 
no adalteration, bnt an im|>roTement, and that Hit 
as economical aa roain soap. 

Thb Soldrle U:.Aas a SuBermiTB von Oi.CB, 

It has proved ([ultc useful in applying the Httuid 
glass fur glueing wood and pajtcr togcthi-r, instead of 
the oonimnn glue, and it is «old in the trade afi 
mucilage, and i* applied on pastu board iuMlend of 
emery or corimdnm paper, used by cabinet nialccr« and 
other mechaniea for poliohlng. A« a paAte for book* 
binders inMead of glne, Btarutt or destcrine it luu 
proved qnitti n^efnl. Earthenware mar lie kopt more 
dnrable by lining thviti with a weak dutii-ri. It ia 
likewise uiiod on Icalhur, provided Ihu fUmu i« not ex- 
lioiwd t<j much banding. ^ 
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part xf liiiHi wuliT, iiiiule (or 1 {i 
6 parts li!" wiiter. Tliu mixtarc is 
(Irjrnt-M and rtsdimod U> tine powder. 
tliJ objuctr' to b<} ginzifd ni t\w )i'|iiti 
der is theu sifLed I'ver tliern ; wlion 
ie repeated a^ftin ;' wlieii dry. the coal 
hard tliul it caiiuot bu riibliud t>fl' hy 
are tlieu truuted like uriier ware by p 
• famuoo, rwiuiririfj livwever, uot. a 

A Kiuiiiiir procrss h to prcpure a 
parts powditred qiiarU, SO parts pure | 
saltpetre, and 20 parts slacked lime, 
is madi.* Inlo a thin paste witli tbe Viqt 
tint! barnt. TbiBgliuiog i« very durt 
both vegetable and mineral iicids lilio 
It requires no great skill t« exocut^ 
the expense to pmpare sut-li a 



be rasiened tO|^ther to tliftt of foiling water, aad 
f^plv tlie ooliilile g\a^s no both eiOea of tliu fr&ctnn, 
preas thetn together and leai*e them in a warm place 
for a IbrtnigUt, when tliev will Im fit fur iibc. Floor- 
epftr finely grotind, Wack oxide of tuangeneM, oxide of 
iron (crocus,) finely jfowJored eolnble gla», and 
many more refrat-tory subetancra arc suitable articles- 
to mix with tho liiiuiil silica for the rarions cBtniititi 
ill ii«o ; a iMimunt tor faateiiing iron En ^toiio, gliu« or 
wood i» rc-conimunilvd, cunsii>ting in I ]inrl. |in>i«re(l 
obalk, 1 part marble dust, and made [•lusiiu villi tbe 
liquid vIlicA, or 1 part iKtwdurod «oItil«l(t glaw, 2 ptrtt 
|»wdorwl iluf>r«pnr made into a piistc with the litjnld, 
Bilk-a, anil this ia for pa-^ting labclit on glHs« bottlua. 

Casaine or aictamorphuAcI uiilk is aleo mLxud writli 
llli?lit]nid silica, and inakee an cxcollt-nt paste. 

Fireproof Ofmmt it compoecd of lln- ^-arlona 
oxtdca of iron, and fumitid into paotti with the liquid 
cUiea, 

TA* AlAeiu Jfarhlt^ Cumrnt in (Wmpcnod of cariio* 
oate of liuic, i^irboiiate uf magnesia and »iHca wiUl 
oxide of iron, and mad*' into a lh!n li<iti{d and ap> 
plied to tbe »tone. which, on drying, it permanently 
fa»len«<l in th« surfauv, and protect* it from amoke, 
diut, ami ttluuMpheric oyeiiu. 

Cof&mon and tire briflk ac<]aire ftreal Btr«ngth if 
tbe fiUicate of eoda has been eiuploycil in the uiaao- 
£u3tiin;, and become indent rnctiblo. they are (iMn. 
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rticularlj fit for baker ovens, wnll and well foni 

ma and fnrnace bods. 

! Glazed pajier for apotliecarie'* use, maj likewiae 

B prepared with tlie solulife glass. 

wMetaUie Ctment ie formed wlien a mixtare of 

Bnal parts of nxide of zinc, per oxyde of mangaceM 

■d litlioi^, and made np with b'qnid ftilina oad 

irlile dnet, and applied between the metals to bd 

nent^d. 

An biPEEMKABLE Gemkiit Rf.sistwo Steam. 

I It id prepared by mixiiiff six pans ftnelv powdered 

ickiead, 3 parte ftlncked lime, and b parts of plsfitcr 

rparie, made into cnnsiBtontiy by the liitnld silica. 

\Zinc C'^ment for stopping cracks in metallic appa- 

tns and other tnateriale ie made bv jmxing oqoal 

bigbte of zinc vrliite ttai Holy powdered soluble 

8 with a solution of chloride of zinc of the den- 

fty of 126; it b&U rapidly ami reeista the ttction of 

tost agente. The Himplo tnistaro of oxide of sino 

^ a itolutloii (jf the chloride of zinc, has also boon 

tommeDded. 

[ Cement for any/onndation imrf^ is mads by mixing 

K^art of good slacked liino with 3 parts of Una Band, 

Iml f of it« weight of finely powdered ^juick limo b 

pded. and made into a jiaste with the litjnid ailica; 

mass becomes ho bard in 4 days that a piece of 

Arji irpn woald nut attack it. 
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TuE Gtpsitm axd Ci.*t Ceubxt. 

Tills cement is verr bard, and ia prepared bjr KCl 
tntim&t« mixture with liqnid silica, aO«r tlie gjpBinil 
liae Iteen calcined, and it is preferred to liinc cemmt 
for the reason tliat liy tlie action of lire, it liecuiuea 
reoonverced intu Ume, wliich, when the waters from 
fire eti^nea is hronght to hear upnii it, expands much 
and forces out the walU to the destruction of the 
waUB. 

Babo Adhebitb ('emest. 

It consists in mixing 5 parts powdered clay, S parta 
iron liltinge, and 1 part crt' black oxide of m&uf^aueee, 
and ( part tjorax made into psete with li^nid silica, 
when dry is very hai-d, and withstands water. AJw* 
a miiPtun) of man^fontse and zinc whik with plastor 
of paria forms a very hard cement, and ha* groat 
■dhetlve rapncity. 

J)rain and OaapipdH for coiicttictfng tn «ew«n 
and houscH. may hu maiio as permanent an iron (npea 
by tuing a hard eemont f-onntstEnt; of liydrauliu lime, 
clay and aand, mined vrilli flue powdered ftuonpar 
and aolulilti glau, all made plastic by the liijold 
silica; this maaa when dry and hnmt, will redat n 
preMure of 600 lb«. to tlie etioare ineh, while iron 
pipea burM UDder a pT«uur« ofittO Bw. to the Kpun 
Inch. 




y imlvfriKed 'mm, »avh 
the ilru^Uto, witli liquid wiiter gli 
ant] then coating the crackfl wUfl 
tho firo then becomes tlie 
with ilH metallic Ingredients, and 
will the crack liecoine closed. 



1 

duel 
Ithfl 



Ckmknt fob a Cisteb 

Take 10 part» of Plaster <: 

" S *' GlaabeF' 

" 4 " Clay. 

" 4 " Slackod ; 

M&do in a plastic ccmcut with the 
BodH, und liufore it hardens, add I 
calcium. 

tohchiir-U iiiuv \.<: iiiiKi.- mh 
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The most retractorjr comvnt is formed from siUeS) 
wliesii)», {ilun]ha);o, ant) Buapetoue. Tlieae matcriali 
mixed in certnin proi>ortions and uiado plnstio by 
the H(|uiil riUica, form a inoet vftlualiie cctnent for 
loooiiiotivo jonniaU and oIIkt lubriaatiiig purpo£«e, 
for lining of steam boilorg at, nell ss coating, for fil- 
ling np airhidt-!^ in iron castings. By the addition of 
peroxide of manffatiwe, it mar he tnurh impruved, 
anrt iicrve as a permanent paint, which is fire and 
WatOPpronf. 

Cettidce tho cemcuts, euch m tlic Portland, Roman, 
Eeene*6, Pariun and MartinV, and thoso obtained from 
the PuzsDoIanaa and Trasa, as obtained near Naplei^ 
and from the extim^t volcanic dktrictB, aucb as Tira- 
raia in Ontral France, at Th'ihl, near Andi^rnarh uii 
the Rhine, and also near Edinburgh iu Stiulland, 
and the Ro:«enilalo, all of which wlien mixed ^itli 
toai cinden, ^la^fl and ecuria and nood awhcs, coo- 
' tain more or 1cm Kilnblo alkali, and haro a vnti- 
feiderabie oflVct in hastening thn sbaoqition of Ui4 
tnoiMiire, and facilitating the ecitin^; of the Utnt 
And Mnd. Tliore are tlso the bnrnt nlaya or tvrt* 
colta, am) aru frtniuontly nM*d as artificial Ktone, bat 
firom tlieir gruat and iinuqaal rontractiuu, and the 
iaoUitj with which tht',v are acted on by fnwt, 
■re rarely aatii^fAflCorj, cxcwpt ti^uted urilb Hilobla 
l^hiiie M hau 1>(«u describe). 

There are al>o many varieties of coivcw.-Wi -ftywi 



iitil'iiclurecl in vast MockH ami a TmrfeoUy i 
hlf>«4. wliidi rej'livcu now the acuuiimlations i>f mli- 
bh Rn>l looflely .cg^Ogatt^d ettmeB, once tbougfat 
^Blctont for tilltag op intvrTale between wtill« Itt 
IdIh] mtwunry, vs)>ei:;lii]1y in piers, barboK, aod otlwr 
uportaiit works, and to wbicii tbo name concrete bs* 
I given, ami iiiean« a speciee of rongb tnaitoDrv, 
lorisUTiti); of ffravel ur broken stone mixed with time, 
lie latter beingslaked ami iinmediatclj put in contaol- 
Kitb the gnivul. When lime is ue^ that bas pw- 
Kously l>cen workud into a paste, it pA»see bj tbs 
tamo i>f Beton, and the Tietun Coi^iet Building has 
r late lieeu iulroducuti into tUis country, uid tojj 
At extent nubBtituted for brick and atooe, 

BeTOK BCILDING, 

Of all the compositions which in late days have 

ten introduced as a eulwtitute for brick or i>toa»> 

rork. there is not i)ne ihal ppeeents inure attracticmt 

% material than hetoii. But the use of it is limited 

9 tliose loealiticB where water-liine can he htul at • 

isouable price. For, although that admirable 

Kuent is ab^^ut the only one of its component parti 

tat is expensive, yet tiie proportion UBcd tnokcft tb« 

6tou more costly than could be wished, uotwitb- 

Itandiij^ its many merits a» a building niatcirial. 

'here need not 1>l- any litono or stone i^bipe used fa 

B mnking of boton. All that is required to make 



CEMENTC. 'J21? 

ftqaick-eettiDg and vonr duralilo material ie, Band 
tliree parts; wKter-time, one part; broken brick, itix 
parte. The water-limo and earid should be well 
luixod together, diy. Then havf aa much waber 
throwD on as will tnaki' a moderately iititf muse, when 
it is to be iiietantlj traottferi-ed to tliu umukU, wliioh 
are already in their positions on tho walls, and the 
centre to Iw packed with thu broken brick, which, 
being ver}' porous, will rueeive the moist cement 
readily on itn broken laces, and help to »et tliv wliole^ 
Tiws mode of proceeding to construct the conroes is 
by means of moulds oatity adjuated and taken apart. 
They are to be calcnlated ei> aA to inclose a block of 
beton of the rerjiiired tbickne^ of the wall, and of, 
»ay, half again that thickness in length. Their 
height may he ten inches. Thus, if the wall be 
twelve inches, the block will be the same, and also 
eighteen inches long by ten inches high. 
«. We will proceed to describe tlie operation of build' 
ing as carried out in the construction of a b^ton bonu 
at Black Rock, near BuSalo, New York, some years 
ago. Tho lines l>eing laid out, the baaenient was ex* 
oavated to a depth of six feet, and the trenches for 
Che foundation walls dug out one foot and a half be- 
low the bottom of the basement. These trenches 
wete two feet and a half wide, that is, three inches 
on each side wider than tbe basomont wall above 
them. The basement was, therefore, dug ^U6t<bxws. 
\0 



pclies wi'itT tliftu the plan, nil arouml, iind thiB vas 

kino to lenve room for the placing ol' tlie inoiiltling- 

loxfs with rheir nnls. The bottom of tht- trenches 

H made level, aot) tlifsu were filled with coucrote 

ibmpoflcci of gravel, six parts; sand, four purts ; i».«il 

BDiuk-liino, one and a Lalf part, with sufficient qs;!!!- 

Ctity of silicate of soda, so as to raake tlio compoeilion 

lpla.4tic. When this mass was well mixed audtnrn^ 

lover three or four times, it was thrown into the tr^> 

li-^hes in lasers or courses of, say, four inches in depth. 

Each course was spi'ead over the whole of the foundft- 

Ltion trenches, until they were all, including those of 

h fonndations of cross-walls, filled. When the 8Ur- 

ice of Llifl ba^ment or cellar bottom waa reached, 

Tfiien the whole area was gono o?er with a coat of 

travel; and over this wa** ponred a creamy mixtnro 

[■of water-lime and sharp river sand, in eqnal propor- 

Ltaons, until the whole was flush. This was done on 

K^turday, and on the following Monday the floor war 

Tliard enough to walk upon. The basement wall* 

p irere now commenced in the manner here described. 

I 1?he lines of tlic walls were carefully laid out. and 

jingle-moulda placod at each corner, with straight 

tnouldii set at o'[uiil distances all along. 

if 



OEUEKTfi. S3t 

A corner raonld anil three or four straight luonlds 
are snfficienl to work witli ; but iho greatc^r tlie num- 
ber of moulds the more expeditiously the operotioD 
of building goea on. When all woa read v, ihe tonier 
moiilda were filled fir»t, and then the other uiuoldi 
regularly in turn. WTien all were filled, thfl moulds 
yr^re taken apart and eet up at nther points along thfl 
wallfi ; hut liufficieut time waa given for the b^ton W 
become hard enough to admit of betug uncovMed. 
The walirt being thuB gone around, the next operatioo 
yrem to inclo^ the ^pacee between the butun bb>clc3, 
and this waa dour by using the sidee of the moahlti, 
without the ends, and holdiug tlicm in placi- by the 
following means: Two pair of piccea of Bcantling, 
eay two by throe luchcB each, and tw<^i feet long, wvrtf 
tet npright at each uiid of the «ide-board&, iind heftr- 
ing them against tliu bi'tou blocks. At the middle 
of their length they ware held hy ilie rods and i>«rew« 
jaHed in the mouldn ; and their upper ends being kopt 
apart by sticbe of the necoasary length, the boards 
Were thus clutched and kept in place. Thuao in- 
closed iipaces were now up fiuah, in tho Bame manner 
tA the moulds, and, by packing and taniping, the con- 
nections were made so complete as to render tho 
whole a uniform mass. As each coarse wae in thU 
manner oompleted. the mnulda were laid for a n«w 
uiic, taking earo to break joint, although uo joint was 
Ti«ible, y«t this prefcautiuu wan taken to avoid anj 
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t' 'fitiuQiiafi joint gr point of iuipt-rfcct c^mncctiuo. 
iVhcre doors or wiudows occurred, the moulds werv 
i lricc<l (vrreapondingly, on either "siilc of euch open- 
ing ; for it ra»y he observed that there is ti» tiec«s- 
Bity for the tixtuf; \a uf the tVamee until tlic work 1« 
n11 BofHcientlir set. However, it is iiecessftry to insort 
1 these moulds, at doora and windows, at the ends 
ivliich will form the jainhs of suL'^h, pieces of »c«Dt- 
lirig, called ato|)#, say, four inches thick, and JD 
width, Bufiicient to permit tho future frame to Teat 
live or «ix inches hack from the outer face of the wall. 
Of course, the frame ean be set up and these jamhs 
worked up to it, but it 18 more trouhledome and will 
eoareely make as good a job. The window-silla and 
Oftps were provided for in like manner ; and there waa 
a Kplti!/ left, in the window jambs, by means of angu- 
lar pieces being added to the above-mentioned »top8, 
whidi gave the required mold to the b6ton, Whea 
the level of the ceiling wa» attained, the flooring 
joists were all set up in their places, and tcrn[iorary 
bridgings of plank fixed between every pair, eo as to 
>ld the b^toQ, whicli wa^ thus continued u]>, making 
B compact bed for the joiats, and effectually prereut- 
ing the lodgment of vermin. Tho short boards or 
pii'oes here used may he removed when the work Is 
net, as they will he wanted again on the next floor. 
In the building we describe they were \v.il in, but It 
u not at all necoasarr. . 



Tliv jotfttu being all fiuahed up vith b^ton. thv flour 
boards were nailiid down and tbe b^ton again tlufilicd 
np to liie stirl'ftce of the floor. The monMs were now 
placed for tbe walls of tlie ]>rincipal storv, wbich 
heitif; six inchea iesi than those of the baHement, the 
ends of the moulds were made in accordaDDe with tba 
new tbickiK-eti, namely twelve iniisbee, and the work 
went on as before, with tbe exceptiun of the corners 
of tbtt main walle, which were ronndod by mcanb of 
blotikri of tlie necessary shape being sot in the &n|;la. 
This rounding off of tbe walls on the onter corals 
gives a rerj- neat appearance, without addihR to tbe 
cost. On the conirary, it econoruiees the material ; 
for the tbickness at theae oonien*, inHtcud of being 
greater on the diagonal, is ezaetly the eaiue as that of 
the straight walU throughout. In the tnaniidilation 
of the bitou for the walls of the euperBtmctate, it was 
deemed advisable to pack the front of each mould with 
» purer or finer poat of cement tlian that used at the 
lieart, or even at the back, ao as to give one Qnifonn 
face to the outside. This face was cai^fully troweled 
into the bed made for it iu the mould by workinj^ 
back tbe coarser Mton in which tbe broken brick was 
packed. In tbe top of tbe tintt tior «f blocks forming 
the course, an anglo mould wa« laid along and 
pressed into ibe tine Wton forming tbe outride face. 
And oo tlie-bottora of tbe next tier of mouldn a cor- 
responding augle-mould wa?, laid and the b^Ma 
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^nuly around it. And ihuB every course vne treated* 
Tim conepfjuence was tiiat the > cincture left, on the 
removal of theae moulds produced ui effect ou tlie 
exterior, remarkably likecoiireed masonn', tbecoitne 
linen liemfr of tbe^ sliape, and about two inches 
wide and one incli and a half deep. Any other Mo- 
tion of cincture can be moulded in to suit anotlier de- 
eifrn of building. After each course was nncuvcred, 
tlieec ennlcen mouldings were finished smooth by 
working a whole mould of the > ^lape along iheii)^ 
backward and forward. Perpendicular moulds of 
like ehape might have been made to mark out each 
^^ock, and nD doubt would have much improved the- 
^^fepearance of Ibe building. The suuken horizontal 
^Honrses were carried all around the house and pro- 
duced a good effect. The next floor was ilngbed ap 
at tiie joiats precisely in the same manner us tlm first, 
or principal floor. The windows and doors were all 
set in and worked up to. But this, as was before ob- 
aer\-ed, is not tlie better way. The sills and liutelft 
were of oak, but the latter did not show on the out- 
Bide. It would be much better to have slone eillft 
^pd Untelft. The partition walls were &ix inches 
Hbok, and were cast in unbroken courses, with the 
HjRception of openings for doors. The door-case* 
were set in and worked up to. Blocks were nuled 
to tlie floor at the walls and partitions to receive the 
^Juse-boanls of the apartments, and thcese blocks wero 
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coYorcd up [n the b^ton. Iti like manner, tberv k 
Mocks inserted for nailing finialiiiigs of wiiidowB and 
doors tit, ftnd for Iioldinf^ tlio liorizontal slala fri>ra 
wliiph to hang pictures. The rool' was a ijiiUod (>ue» 
of a fourth pitch ; bin a Msneard would at this dliy 
1>c u grent improvement. The walls were fkba 
coatod on thn inside of the hoIlH^. aud Ihtt beet roous 
were hard fiiiiBhed. Nothing can be eiuiier for llif 
plasterer to make a trulj wurkinanlikc job with, fot 
lii& material ia euro to adhere to it. There U tittl4 
mure to add, saru that the chimiieyHiteft were all e 
round by means of stovo-pipM itHod ns munldt», tnc 
left iu. Tliis ifl not a good phin, as tht- Htovu-pipt 
will corrode after a time, and it is vcr,v diffieiilt, i 
not impos^ble, to remove it. It nuiihl bt; better b 
use a movable cjfUnder monid with a handle, kjii 
have the tine flnished smooth in hC'toii. T1>e chimnujl 
ahafU t-aii be v«rv ornameiitnlly tintehod with tet 
cotta caps. To those who can procnns wateNlIma «' 
anjthiog like a rea-wnablc price, we Mould Mrougl] 
recommend heton as a particnlarly apidicable mat 
rial. It IB warm in winter, cool in iLummer, and i 
all timea dry and hcalthfnl. In mining eotnmoi 
Ibne with it — of oonrse tor eeoiiumyV #ake atuQe— 1' 
will be irell to bear in mind that, while C|iiicklita 
•wells in alacking. ear one-fnurth, water-lime, on tb 
contrary, elirinke about a tif^h. Br experiment c 
tli - limi» lo be Tt«cd, cxactnefiB can bL> ubtauta^ Ju 
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four, namely : tire, air, urater and earth. This 
notion, af^er baring for agee formed a part of 
the creed of tlic learned, hae l>eeu completely ex- 
plained hy the liglit of modern ecicnce, though it ia 
not jet extinct nniong the viilgur. The aJchonilcal 
vrilers uf the middle agee addi-d to these priucipl«B 
some others, us »alt, 6ul|)hiir and mercnry, to which 
tenns, however, lliey attached ideas very different 
from those that litilxng to them at pre«ent, and into 
the nature of which it 19 not neceaeary to inqaire. 
Some of the alleged elements of the olden chemieta 
are now known only to exist in imagination, and 
Others arc uitcertaliied to bo by no mean^ eimple anb- 
stancefl. Tliufl air je fuand to conaiat of two different 
elastic UdMb or gascons bodieii, which may beseparfr* 
tod by variuiis [irocesBCS, and exhibited apart from 
each other. Water, aldo, has been ascertained to he 
s compound, which may be analyzed or decomposed 
BO as to produce two distinct kinds of gases, which 
may be separately eollected, and when again mixed 
together in proportions, they may be made to form 
water by llieir union. 

Other bodies formerly esteemed simple have yielded 
to the analytical processes of modern cbemii^try ; but 
there ib a certain number of substances which, cither 
in the state in which they are presented to us by 
nature, or as they are procured in various open 
by art, have r^isted all attem^te ».\. i\vs^w 
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ition. Bad which, Uierefore, u before stated, tnut 
I rcgnrded as BitupIeEubfitBncos. Tlifdr number is 
jbt very great, amonnting to about sixtr-thrce, and 
pis not iiolikrly tliat tbe future researches of obeni- 
B may demoiietratc some of tlieec bodies to be cotn- 
knodft, afl we have ihe latest example in the disoOT- 
y nf Graham, who converted the hvdrogen from its 
fonii into a metal hydrogtnivm. At the 
[ne it IS probable that additions may be mado 
k the class of elementary subBtauces in conseqneiice 
t fiitore discoveries, several of those now admitted 
hto this class having become known to us but v&tj 
Kentljr. 

r Borne of thofle elementary Iiodies are widely and 
Bnndanlly diqiosttd tbroiighoiil the threi' kingdoms 
fnatnre, either alone or iti a state of eoiDpufitiott, 
bile those appear to be of very rare occurrence, or 
I leaat, they have hitherU- been met with only in 
[Datl quantities and in a few eitnations. The whole 
Fthc elementary eubstauces may be arran^i in two 
KTisionB : the first comprehending those which are 
t of a metallic nature, and those whicli are i-egard- 
t as melab, allhougli many exhibit pryport it* difTer- 
; tiousiderably from tliose, which are well dcfiued 
jlench, like gold, silver, ••—••— ^•■^- ••■..'• Ivad, &c. 
She accompanying tabliM^ uti-. The 

^n-metala are in large > . motalu in 

'nil tjj)e: 
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f into the r iiia f mtim of i 
laa^iag t« &c aiuBal and Te|!«t^4e tiagimif fl 
fefflH aW lb* ban of aaBT of d 
nl^ at bftnawsL, eoal, phnolM^ smiwr. Zb iba ' 
firno of ebsreokl, pfoc ar ed bjr dumcg m- dj^cilliiig 
'wiUwot th« ifBHi of air, wood, ■nlDul, and jomc 
<.Ui«r«batsseei, mrboD u obuioed in & aepartin 
r'lteor tnerel; hitcnaised m'th ecDKll ponioBB of 
ewtlu or s&Its. Th« charcoal used in Ute ranoa* 
aru aofi manul'actares U eomm&nir vrepar«i] on an 
extensire teale hy the imperfect eo«il>u«tiiii> of w 
Itntlt np in large piles &nd ci>ren>d with tnr^ 
tW ilifttllfetron of wooil in cast-iron rj'liiiden. 

Fuk is s]m> chiefly composed of charcoal, conftifiling 
Boot cullcc-Iod frcnu the oomlnuitioti of the refbae 
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unotlier carhooaceotiA fiubatance, wliicli resulte from 
the burning of lioiiefl in close veesel«. Cuke is diieflj 
compofutd of chnrciMil, anHin^ from tlic liUiillatlon of 
coal, as JQ llie coal j;a3 m&nDfActories. Pure carhun 
IB, however, reprMont©d in the diamond. CTieniical 
inrvetigatioa has proved that the diamond, wheu ex- 
posed to a very high teinperaturtf, and especially if 
confined in oxrgeu gas, will bum like oharcoal and 
exhibiting the sainu product. This eplendid gem, in 
ite iialurul state, ia composed of octaht-dral cryetaU, 
and fiir I^aac Xewton ascertsineil from oln^erviQg, 
that it was po&seesed of high refVactivo powers and 
an inflamahle Bnlistsnce. It is brittle, hnl appears 10 
he hanlur than any other Eiil>atani-e. Hence the 
powder of the diamond ia Ui^d for catting and pcdiiili- 
Ing the hardest gems, and the diamond itself, ae tlie 
moat ornamental artide of jewelry. IIow diamond 
was formed is a matter of enquiry. It certainly 
could n»t have biH'n produced at a high temperature, 
becanse when Ktrongly heated, apart of the air or 
oxygen, ilie diamond swelU up, and is converted into 
a black ma^s rcftcmlding coke. 

CarhoD, as commonly procured by distilling wood, 
is a good conductor of electricity, though a bad con- 
ductor of heat. It remaiiji unchanged by air or 
water at common temperature, but when highly 
heated readily boms in oxygen gas or common air. 

It hoe the property of dC)*lroyine tUc wofi^ i 
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iste of many animal iind v^etuble Bubstances, i 

jiowerfiillr rtwiBta patref«cMon ; *o Utsl tainted 

pent, if covered witli now Iiurnt cliarooal for a few 

Hire, beeomee jicrfcctlj swtet. Tho wltira of veg^ 

Uhle aabetancee are ulso effecte<l by charcoal ; benoa 

s ^omvtimes adiieil to port wine for the piirpo&o of 

iviiig it a tnwtiY hue. Viiief^ar boiled wJlh it bc- 

mfB colorlo^ and it 'n largely tised in rctining 

particularly the auiuial L-har(H>al. Fredilj 

brcpar«<] cliiireoiil laqjely iil>s.irbs varioufl gaaea. 

Xliis pnijierty. however, depends on the texture rf 

lh« chnrcoal, and the ditierent kinds aV^orh, in vari- 

ins priijiortioiirt, aqueous v»)iors contained in tl>e air, 

Carl>.>ii unites with oxygen to lonu (breo hr moro 

SoinpoiMidH, an oxide and rarioaa ac'td^. The Ml^ 

bonic oxide in a gaseous body, and was discovered bjT 

Dr, Priestley, and this i& produced from t:h» deeonw 

. ^o^ition of the eoinpoiinds eontainiug carbonic atud, 

I by the heating in an iron rotorl a mixture of clialk 

1 charcoal, or of eqnal weights of chalk and iron 

• iron filings. The gas reBultiug from either of 

B operations may be coJIectod in a jar inverted 

md fillwd with water, and then purified by agitatiuff 

iritli lime water. It is destitute of color and taste 

Hid has a disagreeable smell, and Is highly injurious 

) animalis, pri.dii(;itig giddinesa and fuinting if re- 

pired when mixed with atmoitpheric airs. Wo have 

f instonoea where many families were found tat- 
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fiKaluil in the innruing, the cause being that ther had 
ft coal firo bumiug, in close aimrtmenlB, before retir- 
ing to l<ed. 

CarhoMC acid, or caVftl JiJ-ed air. — Jt ie obtained 
when the uarlmnic oxide is mixed with half its VOJ- 
titoc of oxygen, and exposed in a detonating tubs 
to rhe electric aiiarlc, when an explosion takes place, 
and (-arixtnic ai-id ig furmed etjnnl in hulk to the CMV 
bunie uxide. It is » compound gas, and in formed 
botti by art and natnre in a variety of pro(?eHBes. An 
Hbuiidiiiil production of tllis gas tnkea plaeo in the 
combustion of luiimal and vegetable 3iibstunr.-c« bi 
gimeral ; but tlio most intervstin;; exnmplu of thu foi^ 
uiatton of carbonic aoid 'iircnre when the diuinund t» 
iiktensvly beatvd in cotnmoii air or oxygen gui, Thfo 
extremely demse and nppurt-ntly [tbrtnuiunt dubbtaucff 
under these circumstances becomes wholly cunvurtod 
into carbonic acid, a result which plainly demon- 
etratci it to consist of carbon alone. Cnrbonte nddr 
when wanted for thti purpose (if experiment, tuajr, 
bont-rcr, bo mo«l readily obtaiuod by decotnpoeing 
the comlitnationH of this acid with aikulica or eartln. 
Thus chalk or marhlf, when droppe<l in small f>ag- 
menLi into dilute i>ulpharic or hydrociiloric acictfl, 
will give out abundance uf thin gaa, which may be 
■ Oollecled orer water; they, however, abiorhalarga 
portion of it, even at common pressures and temi 
Inrefl. 
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'HrboQiu acid gHs is destituto of color or BineI1,ft 
llier acids, it has a sour taste. It ia miM 
vier (liaii cuinmon air, and is qu inflammable, i 
lisliirig biiniing bodies wliicb are pliiiigod Into it. 
'n-ing to its great Epecitio gravity, it maj' be poured 
from one Teesel to aiiotlier, like a liquid, and will re- 
main for bume time at the bottom of an open jar vit}t- 
«ut mixing with the atmospheric air above it. It Ib 
Ipoisoiious to animals, aud cannot be breathe<] witb- 
,^lit the utmost danger. The famona Poison Valley 
tbe Island of Java, has been visited \\y travelefB, 
.»who relate that they took with them two dogs and 
Ibwis to try ex|ieriments in the poisonons val- 
ley. When arriving at the foot of the mountain, and 
when within a few yards of the valley, tbey experi- 
enced a strong, nauseous, Buffocating Emoll. Tlio 
valley is about hall' a mile in circumference, and a 
depth of 30-3B feet, flat bottom, and no vegetation, 
etrewed with some lai^e sized stones, and the whole 
covered with the skeletons of human beings, tigers, 
ligs, deer, peacocks, and all sorts of birds. I>id not 
irceive any vapors or any opening in the ground, 
which appeared to he of a hard, saady Bul>!^tanc«. 
Tbey descended, after lighting a cigar, and assiatetl 
by a bamboo, within eighteen feet of tbe lyottom, 
riiere they did not experienoe any difficulty in 
thing, nor did any offensive smoU annoy tliem. 
*r then fastened a dog to the end of a b 
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sod ftfter tbo lapse ol' fourteen Reconde be fell on liu 
tack ; ilul uot move hii limbs, but continued to 
breathe eighteen minuter. Another one w»e pent in, 
AD^ be fell in ten miiiutee uu bis faco, and continued 
to breathe for aevpn minutes longer. A fowl waB 
then tried, which died in one minute and n balf. On 
the opposite side, near a large eloiie, was tho skeleton 
of ft human being, who must Iiave perished on bis 
Imck with the right hand under bis bead. 

It i« for tbiB reason that the proportion of tbia gaa 
contained in the air is so very email. Were this 
[Hroportion much greater than it is, animale, ae thej 
are now constituted, could not breathe the nir with- 
ont much injurj'. On the other hand, that growing 
plants may be able to obtain a i-uflicitmt largo and 
rapid supply of carbunic acid from a gaseous -mixture 
vblch contains so little, they are made to hang out 
tb^r many waving kaves into tlie atmuspbore. Over 
the surface of these leaves are sprinkled countleaa 
porcA or moiitbi', wbk-Ii are continually employed in 
separating ami drinkitig iu carbonic acid gas. The 
millions of leaves which a e<lnglc trcv spreads ont, and 
the constant renewal of tb«^ moniiiig air in which 
they Hre suspendetl, enables the living plant to draw 
an abundant supply for all its wants from an atmos- 
' pbero already adjosted to the constitution of living 
Animals 

(A common lilac irce, with a millluu of le4v<s,^VvKfc 
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about +i»0,00(>,000 of pores or montbe at work fmak- 
ing in csrlioQic acid ; and un a ftin^lc uak treo u 
many a« 7,l>00,000 of leaves have l»een counted.) 

This constant action of tUc k-avee of plante ie one 
of tlie nntiinil sgtmcioe by whicli tbe proportion of 
carbonlu acid in tlie lower regions of the atmosphsra 
is rendered lees tliuu it is in tlic Iiigli«r regions. 

Afl water readilv takes np this gaa, eo it may be 
made by preasure to absorb « large quantity of it, eo 
is the Aoda water of tlie shops, and i^iiRh i& also foand 
in the bowels of the earth, astiie mi neral springs of *U 
countries which contain also small ijiiantitiei^ of salino 
matters. 

Carbonic aeid has been reduced from a state of gia 
into that of liquid by compression, Faraday obtained 
it in this form, by disengaging it from carbonate of 
atnmnnin by means of sulphuric acid in a glass tabe 
hermetically sealed, one end of which was immersed 
in a iVeezing mixture, and the predsnre under wliibh 
the fluid wa« formed was estimated to be equal to 
80 atmospheres. 

Carbonic acid may be decomposed by the action of 
tbe metal potassium, which having a stronger attrac- 
tion for oxygen than the carbon has, when hcatecl 
in carbonic acid, it forms with great splendor, 
charcoal is deposited and an oxide of potassium te. 
formed. It may also be decomposed by hydrogAQ 
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It ift one-lialf hea^'ier llian oommoD air. A coa- 
stitnent wf onr ntiiiosphere, which is known to oon- 
tnt, in 1W gKlloDB, of 79 gallane of nitrc^en and SI 
gallons of oxTgen, while the carhnnic Bcid \b iu veiy 
small proportion. 

At ordinary elevations, thA« are only about two 
gallons of cBrlH>nic acid gas in 5,l>l.)n gallons of dr, or 
1-2500 part uf the wholu. It Increa^en, however, as 
we iiaci-nd, «o that at heighu of 8,000 or 10 000 feet, 
the proportion of carbonic acid is nearly doubled. 
Even thie increased ({iiantity id very amall, and yet 
{ts presc^nce i* essential to the existence of vegetable 
life on thcstirlaue of tliu earth. This dcpendanca ap- 
pears mcro Btriking tlie mon: precise our idena }»■ 
come as to the absolute qnautity of the curhonic acid 
which the entire air contains. The whole weight of 
the atmoaphere is about fifteen pounds to the square 
inch, uiid at this the cnrtionie forms somewhat lew 
than 120 grains, containing alxiiit :i3 grains of car- 
bon. Notwithstanding planU are continually fiuck' 
ing in this gas by their Icavea, and the operation 
goes on 90 rapidly, that were the ontirw linrface of 
the earth dry land, and under cultivation, crojw &» 
we geofxally reap from it, would contract and flx tb» 
whole of the carbon in the form of vegetable matters 
in the abort spaco of twenty -two years. Wurt- thia to 
happen, vegetation would cease. Such acaustropbe 
is preventcil by the constant refitoration o( v:.«xV>n«£i% 
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fortliwilli they are Ijreathed out again from tliu luug» 
and skin io the form of carbonic acid and water. 
Ixit us follow iLe operation more eloaelr. 

The Inaf of the living plant eucks in oarbonie acid 
fVoni the tiir, and givcfi otf the oxygen contained in 
th)9 gna. It i-etaiRB uni; tlie carbon, The roots- 
drink in water from the Boil, and oat of tbiti oirbon 
and vator, the plant funnB etarch, sugar, anJ 
other Gubtitaiices. The animal introduces thin etarvli 
iUgar into ita etomacli, and draws in oxygen 
(Vom the atmospliero by lla lungs. With these mate- 
rials it undoes ihe previous labor of the living plant, 
delivering back again frum the lungs and the ftkin 
both the starch and tho oxygon in the form of car- 
bonic acid and waler. The circle begins «itli car- 
bonic acid and water, and eods with the same sab- 
Btancea, the same materiaU. The same carbon, for 
example, circulates over and over again, now float- 
ing in the iurisible air, now forming the substance of 
ths growing plant, now of the moving animal, and 
now again di^olving into the air, ready to begin 
soew the eamo endlee« revolution. It forms part of 
a vegetable to-day, it may be built into the body of 
a man to-niorrow, and a week hence it may have 
passed through another plant into another animal. 
What is mine ihie week is yonra the next. There ia, 
in truth, no private property in ever-moving matten. 

3, Ytt all the carbonic acid which Is removed 
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K oertfim period in his history, half-civilized man dis- 
covered the use ol' coal. At a more advanceil period, 
he found out. how to dvg di-ep and hollov onl rui»c6 
in Wftrch of it ; and at a fltill later period, bow to eio* 
ploy it for a lliaiisaiid heneiicial pnrpoftee. In burn- 
ing coal, we cftOBo its carbon to unite with the oxygen 
of the air, and to disappear in the state of carbonic 
acid. 

We restore it to the atmosphere again in the otate 
in wtiiuh it existed there, perhaps, n million of years 
■ 1^), when it waa sucked in by tiie growing plants, 

and, ill the funn of vegetable matter, afterwards 
btiricd beueiUli tlie earth's eiu-face. In raiiiiiig and 
coaeumiiig coal. Iberefore, we are. to a certain extent, 
andoing and counteracting the yearly lessening of 

L the carbon in tlie nir, which appears to come from 
tlie yearly covering up of a portion of vegetable mat- 
ter. The 300,000,000 tons of coal which are now 
yearly consumed thro\igliout tlie globe, produce aboat 
600,(I'K),UOO of tuns of carbonic acid. How far thia 
quantity Berven to compensate for what is eongtantly 
burlisd up again, it ia inipoMible to estimate. It 
must be auknowledgud, however, that the coal firea 
we burn are an important subtfidiary agent in pro* 
■noting the oiroiilatiou of carbon on ttie globe. 
5. Again, within the bosom of the great seas tiny 
insects are at work, upon whiub iiutnre bita imposed, 
in addition to the search for food und thu i 
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mr ofi]>riti^, the perpetnml Iftbor of linililing' asw 

^dOAcs. TliePominaashell-ti»liiif our crmtt? toQecm- 

tinauUT for delVnce m well m for ebcllcr, rrjiairinfr, 

HkUrging and nuiewiuft Uifiir owu Jwelliiip plicee; 

and tu thev die, emch drop* itj) shell m m fueSln dtin- 

, tribotioD to the beds of sliullv linieMone, wliidr IU« 

errwherc formiog at the liottom of aor deep seu. 

IId raiire Miurberu wUeK, iigun, btill humbler insect* 

tlHiild np maaaire cormi vall«, tbouMinds of lailw in 

iwiMnt, which iii>w ikirUDir alotiji etMst lines, and 

likuw •ni-inillng solitan' UiaiitJ>^ bid (lellBiictt to lh« 

^ifiwt storiiu. Aod than, too, &s (hnv div, |KU4nt^ 

tan alter generation, leare in nekj bed& of corallmt 

|l1imc»lo(>o an im)iensh»lilo raeiniirial of their exhaust- 

( laUirs. Tlivs« n^k» oontatn, chained down in 

fttooniinglr uverliwtiiifr imprisontueut, tw<>-filth» of 

I their weight of carbonic acid. This hm l>ecn all 

- withdrawn, either directly or indirectly, from the ftt- 

moai^ere, and thiij>, thron^^h the rocli, forming Ilring 

things it contain?, tlie ««a ntu^t ever be driokiug In 

and storing np the carbonic acid of the lur. 

The same proceed has l>een going mt aimoet 0<m- 
I tinoou^Ij- since the world began. Vast coral reeOl 
I tie buried beneath onr beds of coal and motintains of 
I tliiclc ribbed shelly limestone have been Itfled from 
1 ancient iteas before thene other reefs were formed. 
[ The liibonrs of marine animals, therefore, like tba 
' of Tf|getshl« matter muet throughout aU. 
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time IiH^'tt l)e«n eaiiHiii^ a dully le»eeniii^ bf tlie aV 
aolute qiiHtitity of tvirboiiii: neid in ih» Khiionpliero, 
wbtch Bdint! ullier nnttirul operation htm tiivanwhilo 
Leon niaJchtg coaipt-'USHti'in tor thleconetniitrciiKn'Bl, 
Uiil tlie earlli lierat-If brcalliesforthiapnrjiwe. From 
eracke Mid fisunres, wliicli occur in vast nnmber^ ov«r 
Uie surface nf tliu earth, earbonio aeid isaueH in laj^ 
qtiabtiries, sotiietiines alono and sometimes alon^ with 
springini; waters, and daily minj^lea iteelf witli tlie 
atul>ient air. It eparkles in tlo Hpriiigti of Ciirlfbad 
and S'-'ker, rnelies a^ if frum snbterranean bellows 
on tlie table land of Padorlium, astoniahes rravellwB 
in ihv (Jrotto del cane, interests the geologist in the 
tatveB, of I'vTuiotit and amon^ the old cave«» of iho 
Eifel and id terrible to man and howt in the fiital 
" Vallftv ot'Death", the most wonderful of the wonders 
of Java, and betsides, it doobtlesii iannes Blill luoro 
fihiindantly from the unknown bottom of the uxpaiid- 
(xi Wttters which occ«|ty bo large a projiorliun of tlic 
BTirfai-e of the globe. From thene many snurft-s. con- 
tinually flowing into the sea, carbonic avid ix and has 
been daily supplied In place of that, which itt dailjr 
withdrawn to be buried in the solid liniealonin of the 
plobe. E'id wc Itnow after what lapse t'f lime the 
earth wuiild again breathe ont what i& thus daily on- 
tomlted, w« ftliouM be able tu expresa in words how 
long this filovely revolving necular wheel reqaires 
fully to perform one of it? immenBe iryrationa. 
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mediately accumnlatt-s, so that it will extinjiui^ a 
candlf. There arc flome springs in this discriVt where 
tilt! water id seen bubbling and bulling np with nitioh 
D0L3C in conseqia'uce of tlie abiiiidaut diaengagement 
of this gas. The whole vegetation ift affected, and 
many trees, snuh as walnut, Honrisb more Inxnriantlj 
than they would otherwise do in the eame eoiI and 
climate, the leaves no doubt abgorhiiig the carbonic 
acid. It is found in springs rising tbroitgh tlie 
granite near Claremout, as well as in the tertiarj- lime- 
stono of the LiniBigne. 

Near Claremont, a rock belonging to the gnoies for- 
mation in which lead niinee are worked, has hoea 
foand to be quite aatnratcd with carbonic acid gas, 
which ifi constantly disengaged. The parbonates at 
iron, lime and ntanganoao lire i^o diesolvcd that tlifl 
roek is rendered soft and the quartz alone remsbu 
uuattitcked. Not far off \» the email vok'«nic cone 
of Chaluzet, which unoe broke np through the gneiH 
and sent lurth a lava ulreain. 

The effect of carbonic acid ait a chemical agent, 
both ais commonly present in utiuu^piierio if?" and aa 
mvre abundanllv occurring in sncli localetieo nsthoae 
above di'MTilwd, must dciMind on the nature of tlie 
ruckle and other bodies with whinh it may come tn 
contact. It may thae cause llie decompoaition of 
granittt, gneiss, and other f<-ldpathic and micaoeotu 
lUliataucM hy cwnbining with the iK>la»h. »<«Ia and 
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Itia wliieh enrer into Uieir conij>tJtutioii. On f 
ntrnry, vhcii it oin^nnnteTv lime or magiicsia it 
»_V oontriljito trt the [Jroiiurtion of new roclts. 
i' The disintegration of gi-anite is a Btriking fentnre 
triarge tliBtricts in Aavtrgne.especiallviii the netgh- 
lorlwod of Claremtint. Dolomieu called this detay 
E>]r inaladv da granite," and the rorik may with pro- 
Helj- be said to have the rot, for it <:ruinble9 to 
I>iecea in the hand. Ths phunumenon inav, without 
doubt, l>e iwcribed to the continual discn^agemeut of 
Larhoiiic ucid gas from nninerous fiiisttreii, Tba 
cliemioal action of carljoniu Rcid, as it exists m the 
Unual alate of thn atmoephere near the eiirth's etir- 
face, tluiugh iimch more gradual, and, tliereforp, Less 
noticed thtin were it copiously evolved from the 
^iirater or eoil ae in volcanic eountriei-, is yot auffic!- 
iltl; powerful to produce a niunifegl dfect on ths 
•Bcture of targe maaees of granite and rtieka of 
Lalogoni! coinpueltion. In the western parts of 
(reat Britain, where primitive foriiiations previul, 
ranite raa^see freqnpntly occur, whidi, troni their 
peculiar forniB, received the celto cymrie appellntioas 
af la^n, lalinon and ki^toaerti, and were by the an- 
tiquarians long regarded as worke of art of Druidioal 
origin; but there rooking stones, rock ha^ins, cheese 
logs, and altare are now generally admitted to bs 
Kike of granite which have acquired their roftpectivo 
A IB ooufieqaence of superticial deoompositiua or 
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dimiito^att'tn. Pnvouahire it the locality for tliOM 
odd tignres, which, Dela Beclie retDarked. looked 
more like the remainii of Home huge bnilding or 
battle me lit than the elfect of cletivage aud deoompO' 
sitioii. wliieh it h. 

Granite U nut generally regarded as a stratified 
rock, like giieiss and mica fiUte ; but it fa a fact well 
Iciiown tu the workmen who are employed In ijiiarry- 
ing and cutting it, thnt it hii» what thL>y term a grainy 
or that it will ^plit til one or muru diruL-tione mora 
easily than in others. Thit, doubtltwii, i)* owing to 
tbc. nrraitgement of the mincra] bodiu« of which it ie 
com|>oscrd, and o«pccislly ttiu feldspar, the decompo- 
sitioa of which must liF^entially aid the proceee of 
disintegration, and determine in a great degree th« 
direction in which it takes place. 

The protracted action of atmoepherie air, and also 
of water, appear to act jointly as a destmcUve and 
formative i»r constructive power; likewise tho-more 
rapid and violent operation of <>tr4?ams and torrents 
atisifet in disAolTini! and wearing away twiid eurfiioea 
in the sitnatioa, and depositing beds of truneported 
matter in another ; and the detritm^ of rocki> and of 
organic boiliut havu been r«moTed by the agency o( 
watvr iVom the higher pNrt> of a country, and Marring 
til form new tracta of land. Sneb catjulropltaii are 
uommoin to niMt oountrie«, ond if a rock ao detachad 
or weathered bo limt^'tone, there in not nnfreqji 
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i recousolidMimi of tlie parts by mcatiB of oalriti 
matter dBpoflited hy the water tliat percnlatee through 
(lie fragments, and wliinh disaolvefl a portion of tliein- 
At Kice, the fractured enrfiice thus reunitod is BO 
hard, that if it occur on a line ol' road, it must b« 
'blasted by gunpow<Ier for romovai. The eame recon- 
BoUd&tion gives ample example upon the limestone 
liiUe of Jamaica, and at the cURb of Milk river at 
that place. 

The feldpar cout»incd in granite U often easily de- 
oomposed, and when this is etfected, the surface fre- 
quently presents a quartzose gravel. D'AulmisMm 
ujentions that in a hollow way which bad been only 
BIX years hlaeted through granite, the rock was en- 
tirely decomposed to the depth of three inches, and 
the granite country of Auvergne and Eaatera 
Pyrenees, felspar is frequently ao much decomposed 
that the traveller may imagine himself on large 
■tracts of graTel. The most striking example of the 
dutrition of solid rock by the agency of water is ex- 
hibited at the Foils of Niagara. The water at these 
fells is divided by a siiiiill island, which separatee 
the river into two cataracts, one of which is 600 
yards, and the other T50 yards wide. The height of 
file fall is from 160 to IfiO feet. It is estimated that 
670,000 tons of wnler are dashed with inconceivable 
force against thi: liottom, wearing down the adjacent 
Tocke. Since the banks of the catai-act wroa flfc^ 
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Imbiteil hy Europciins, Uicy have observed 1 
progrcseivflj shwrti'iiing th« diptance of Uie falb from 
Lake Erie. When it has worn down the tntcrrenillg 
calcareous rocks, the upjier lake will lieconio dry 
land, and I'omi one cxten&ivo plain or valley, anr- 
rtiundcd by rising ground, and watered by a river or 
Hmall lake, which will occupy tho lowest pwt. IB: 
this plain, future geologists may trace Bitcceaaivfl 
fitrata of fresh water formation covering the nuhjacent 
ttucient limestone. The gradual depoBitiou of mlnate 
eartliy ])articlea, or the more rapid subsidence of 
rond from sudden innndationa, will form distinct beds 
in which will be found lliu remains of fresii water 
fish, Tcgctablee and quadrupeds. Prof. Honry naya: 
"The doHcent of the wuntry from Lake Krie to On- 
tario i« principally by a step, not at the falls, but at 
Lowisluwn, screral mUv* below. In reviewing tlie 
pesitiou of tlie Finlls, and the featurcji of the country 
aronud, it la Inipotisililo not to be impre.-wud with the 
idea that thix greiit uatiirHl race-way has been formed 
by the continued action of the irresistablc i-orreut of 
tlie Niagara, and that the fallf, beginniug at Lewis- 
ton, have, in the course of ages, worn back the rocky 
strata to their present Bite. The deep ehusiu throng 
which the Niagara pa^wM below the falle is nearly a 
mil« wide, with almost perfect mutual side*. Tfaft 
bed of ttke river below the falls is strewed with I 
nta of rocks hurled down by the 
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be retrogration of the M-ateri'ull, owing to tiio d^ 

rilotion of the surface over whie.li it tnkc^ its oanw, 

KAoicI la have amonQted to nearly filH ^'urd^ duritig 

B last forty years. If the excavation alw&ys pro- 

tedetl at the same rate, it nm^t have required ahunt 

5,000 years for the formation of the whole ravine; 

bd it would take up more than no,Oito yean^ from 

B present time hefore the channel would he worn 

tkwsrd to Lake Erie; hnt if it retroceded I inch 

«ear, which would malie S| feet a century, 380,000 

^The great gorge nf the Colorado, which ia 300 

liU's long and flJiOOO feet ileep, and hundreds of 

Kt of the depth Iteing much of the distance through 

nite. has prohably taken tlie same length of tima, 

p the Ntugan retrocession, and at the close of the 

HOKuic jH'Tiod or reptilian age, which was the era 

f the culmination and incipient decline of two great 

& in the animal kinj^oui. the reptili^in and mol- 

•M\, and reniarkalde a^ the era of the iint 

ihIs, birds and &ihe3, . 

I Before proceeding I'urthcr of the . f unctioua of car- 

i>id i[i the inorganic worltl, let ns make a few 

oaarks respecting the distinctions between aiiimtOe 

Ed plants, in oi'dcr to show how near the organie 

•dice are relateil to the inoi^anic, and that carbiHiie 

1 may probably have an important agent^y in this 

important work. Since tJie discovery ihat ilic 



spftreft (or seed cells) of some ajgao htkve locMiiiDtitm 
like animal cnlcts &»(] that tbero are unicellular lo«o- 
uotivo [)lant« (the tliatoiOB, etc.) Some hftve ttiongbt 
that tlie two kiiigdorus of life were blendt-d togotlier 
tlirougli tbeir iuferior specioft. But the fact is tbat 
tixej are diverse throughout ; the opposite hut mnta- 
ally dependent i^idee or parts of one Etyatem of life. 
The following arc some i>f their distinctioiui : 

1. Plantfi excrete oxygen, a gas onsentia] to aaimal 
life; aiiiuialti excrete, in respirtttiou, carbonic add, « 
{[«« twseiitial to vegetaido lifv. 

9, Plants tako inorganic matvrial a« food and tarn 
it into organic; animals take this organic material 
thus pr^'parcd (plant*) or other organic materials 
nia<lt' from it (aiiimalu), tinding no nntrimeut in in< 
organic matter. 

a. P)iuit« passing troin the nnicellular state by 
growth lose in power, becoming usually fixed; ani- 
mals, in the same change or in development from a 
gmrni. inen-ase in (vower, augmoiiLtug in inu»cular 
force ; and abo in the ca»e nf apecieA nbovu tliu low- 
cat grade iu n^von^ force, like au ant is a one ant- 
power, a hor*'! II one liorM-power, wbitiice an animal 
id a self-propogatjng piwMS of enginery, of rariooa 
power, awjurding to (he specie*. 

4. The ve^^table kingdom in a provision for the 
atoring away or magaxining of forc« for the animal 
kijigdnm, Thid force ie ac'^uirod tbTQWifjEv ^'vb%\i>^« 
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' ftchng < 
moting {"Towtli. TIiul of starch, 
engir is « stnte »f com^cntrared or nccumulatad force, 
Alii there is also » nia^aKinm^ of force in a »till more ' 
coneentratcd or coiidenaerf state. There are thus fire ' 
sUtee of stored force io nature — three in uiorgaiiie^ < 
tbe mild, liquid and gattout ; and two in orgaaie, 
the vff^4Me and animal. The animal type iliOcM j 
from the regetahle, (thongh not all animaU I 
planta,) in tbia, tliat while the latte^ has tlie superior 1 
and inferior polaritT of einglc growth — the etcm grov- j 
ing upward and the root downward — tliti lunner has 
the anterior and posterior or nephalic and ariticephaBc 
poIftrilT connecited with a well developed nervona 
Bvstem. The radiatee among animals are allied in 
thia respect to plants, being animal repreaentativeA '■ 
of the vegetable radiate t.Ype ; and tine ia the groand ' 
of the ^abdiviiiion of the animal l:ingdom. 

The following are the two grand siibdlviaions in 
gronpa in natnre, tlie first mentioned being the infe- 
rior, the other the superior. The latter is also the 
more typical group, or that in whirh the idea of the 
type is moro fully represented : 

a. Life in general — 1. vegetable; 2, animal king- 
dom. 

h. Vi^table kingdom — 1, cryptogams or Howerleaa 
plants; 2, phanerogams or flowering plants. 

A Aoitnal kingdom — 1, the flower-Uko type, in- 
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eluding nuliitt«e ; 9, tlio tnie animal i/po or 
ccpbalized epeciu^, that i», tlio«e liftving a 
head or autoriur and poetorior polarity with 
bilateral eyminotry, iuoludinfT mollo^kii, arti- 
culate and TcrteliratOB. 
d. Siib-kingdiim of iDoUm^ks — 1, tlic Aowcr'like 
typo, iiii-luding the; bryuzoanti cliwcly like 
flowers, tlitt brnohiopbdA generally attached 
by etein or pcdJck-s, uiid a«ctdiaii«, alau nt^ 
attacliud: S, tiietni« mulliiHcan tyjic. inelud- 
iijg iii-eplinlit, <^^0]>htLlMt<.-a imd cuiOialopode. 
0. Sub-kiiig>loni of vertitbmlf* — 1 , water 

bratoH, iiicludiiif; tiitbui' ; 2, laud vortebcl 
iuclndiii); re^itilM, birdii and animals. 
/", Close of crustaccottB — 1, enttiiiiutttrocoons^ 

malnooHtrucvuu?. 
ff. CloH of reptiles — 1, aiupliibiun* ; 8, truo 1 

tile». 
A. Claw uf manimalB — 1, uiannpiale or aeniinvilj 

tt,a»; S, Ronmariinpbial or typical mamtn 
Tlie great ({nuution of the day lii, where can { 
draw a etrait line between nrgmnif; and 
bodies, fur if we ever succeed to produce thoM 
organic mattetB, fat, starch, or iibrine from inoi^ 
gumc sobetaueea, the problem would be tolved. 

From a lecture by Dr. Loew, of the College of tho 
City of New Turk, n^'erring to thu( great difficol^ 
and to the important place carbonic a«\d ««»v\n 
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Ithe or^tunUmii, ttie following extract tnnst lie bigb)/ 
I inttreotinp: : 

" CVnlesBittg that vte cannot atate poiiitivelj Imv 
^tiie lint ivrganio hein); wae foraied from iiior|^nlo 
[ matter, nwenhelene ve nmet conclurle from vaof^ 
qacnc8 tliat it was formwJ by tuitierat /oret», 
\ "When wo Bee that t}ie vegetahle t-an produce or^Mlie 
L tDattLT from inorgauic substtmoe; when we see the 
I uniinal being taking this organic matter of the reg«> 
I tabic up, iuid iluriug the proceed of its life (.-unnectitlg 
\ in llie very game inorganic conibinationB from which 
j the vegetable builds up its body: wln-n vr^ ice*; thit 
Linlinite canstmction, dcatnictiun, and roroiistnioUoit, 
we remnrk, as one of the firet coniUtions, that the 
■vegetable world existed prev-ioue to the animal world. 
^^en(!0 arii^B the question, IIow was th(^ tirst orgau- 
f wed vegetable world formed i Thore are po^sibilitEaa 
tdirectly from inorganic matter or from previuuidjr 
Iformed organic matter. Above all, let iitc ask hurt 
Iftttention to the ditferencc between the worda 'or- 
rganic^ and 'organized.' The chiL'f part of an organ- 
1 ooneista of carbon, hydrogen, oxygen, and nitro- 
1-]^ ; water and miut^ral gaits fonu the remainder. 
L These four iiii»t iu:partant elemenia combine hi aa 
LinHtiite number of pro]>ortioi]K, and these combinft- 
[ tiona are of such an extremely complex order M are 
I never to bd found in the inorganic world. An or- 
f ganio cotnbiuatioii it the first cuudition for an Ofgin* 
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[zed body, and ur<^nic combinAtioiis form the 
hum inorffftnie inatt«r to org&nizetl beiuga. 
posxiliilitiof mft,v buve existed : eitlicr oi^nuio 
was iormcd from ijior(;»niu b; naturiil forces, pre- 
vioga ti> tlio funutttiuti of tliv firet eeU, ur in Iliv other 
e*t*), thu cell, dnrlrig ita forinatino, fi)mird ulon ttio 
orgHnio cuTfibiiiBtioti neewauy fur its life from mme* 
ral fialls, curboiiic acid, and water. In the tirat case, 
the ii)><jiitui]tiouBgeiienttio» Idu the same jiliutniogon; ; 
ia the »euund, nntogenj. Theodore &au»eure was the 
fint who stated the fatil that the carb^iRic compouuda 
in the vegetables derive their carbou irom the ear* 
buDic acid contained in the air, and tJioir hydrogen 
from tli« umtier. Linbig then stated that the iiitro- 
geu fifths plains (-omoe iVnin Uic iimiuiinia eunlnined 
In the Htfil imd in the atinflH|ihur«. Wu »>'l-, thure- 
fi>re. tht^ body of the vegetable, no iiiatter how com- 
}ilii-iit.i>d h» Hlnictum and >\« orgauixatiun may be, U 
built nj> chieily from I'arbunie acid and water — three 
Inorganic eon>bitialion« uf a simple conatitutioa. B; 
» pnxru^s iif rinluctiuii. cwnipUcatc-d organic radiuaU 
are formed, combining thenuetvea tu oiuuemtu 
bodies. Among the»e arc ^agar, fat and albumen. 
As orfTunic dieraifitry mnat bo eousidcred as an off- 
Npritig of thift conttirv, it wa», of ooone, coDsideruig 
iU lender HgD, not |ioe)(ible natil a few decades ago 
h» prepare an, organic \nidy 9ynlhi-»tJo*]ly from its 
oleutunU ; tbfreibre tliv hypotheeia «»».<£ w 
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llicre exieu an mpi'ciA) power, the rfit-it puwer. 
t wa>t lung co>i5iiJere>l ns an impo««!biIUy ti> jirepore 
niflcialtv, fr»ni iaurgunic matter, i-ncb conibitiationm 
I m»; occur in the vegetable and aoimal body. The 
eatb-knell »f tho doffm* of vital force wa£ tolled in 
m yvar 1838. In tbig year the Ocrmun chcmjet^ 
rielilw. prefiHfwd, Bynlhetically, tlio firtt organic 
iKiibinaiioi). WiBhIer, in Htt(;ini>tinj; tu prefiare 
l^uattf of ammoDiA. got, in erHponttiaj; a tnixttU* 
titganate of [>at*esium and siilphtilu of ammonin, % 
oAy of an entirely ditlerent t-harai'tcr to the ^It be 
'a^ seeking for. The atoms arranged tbem»4.-l vei^ in 
DoUicr form, and this body presented itself exAcUf 
IB same as that vhicb is found in anioiHt urine, 
uned arm. Tliis wae tlie firet 8t«p on a new road, 
ui) fio rapid VKA the progreee uf organic vlieuiifttiy, 
> rapidly was it ailvanoing, that now we can count 
lera by the hundreds. Dr. I.oew then gave Inatan- 
M of some of these comliinatiomt. Tboe hydrogM 
nd carbon, united in the voltaic ctirrp, produce tb* 
^drocarbou acetyliiie — the root of numerous organic 
nnbinatione — until, with h^-drogen, it prodnuea ol»- 
uit gas; thccyanidoof this gas, boiled with potasM, 
Ives succinic acid ; this treated witb hrimiitoiie, and 
len with potasBft, gives malic and tartaric aoid; 
laltc acid heated gives fumaric. But malic, tartaric 
ad fumaric are organic acids occurring in a great 
umber of vegetables ; they can thuB be utifieia] 
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prepared fruni the elementB, From acetyline ben* 
tmI may he produced : tVom beuzol, henztiic Acid, the 
rout of a fTfut number of organid ombiuations, 
whi'^h oan all ho artificially prepared from betuccilc 
acid, Rti oil of hitter almondi-, fralliv acid, hyputw 
Rcid, &«, Sulphur and carhnn may henoitod; th« 
bieiilphide of carhoii, trealo<l with iron Qlinge and 
vrater, gives formic a«i(l, which oeciir<4 in the ant uid 
In the nottle ; formic acid, t^f^ated with potaana, yields 
oxalic acid, whioh ia found iuinaiiy plants. By Ircst* 
tnv nvnlic ether witli Budiiim ainalgam, wo ohtatn 
diitoxalic and malic iioid and a kind of sugar, all or- 
fraiiic siilMtanoes, Dr. Loew added to these inatanoes 
ntimerong othura, in which urg;Hnie anhetaiiccs, ent^ 
as fat, ^uj^ar, and alctdiol, were formed by chomioal 
proooasm fr<»u inorganic bodies. He tliea eotitinaed: 
These organic bodiea which I liave montioned here 
form only « i-raall part uf the numc^ruiiB or^ntc w»m- 
binatiunH which ean be prepared artiticially from the 
olomentft in the laboratory ; hut, simaltaiioouKly, I 
moBt confees that there i« mucli mure to do tliaii has- 
been done. For example, giim-«tarch, qiiiniae, 
Blrychnine, cannot yet be^arlitieitUly prepared, hat 
there is not the slightest dimht that chemiMry vriU 
solve all these problems in coming time. Further, it 
inuBt he mentioned that the ways of the cbemiet 
ia the laboratories ore diiTerent from the ways of 
tiature^ The chemist bna atroiig ucidi) at kia dv 
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■k is • hAtn t ewj, TW history of < 
aowMT. ikli M to bspc tkat tkii pfsblem mH j 
i^mirwL ThM lk» gnM pcvfalea fta& tea 
tks. wc «3I oUntL, proiablT mdu Ugfat, a 
fra« «aA»>c add, «»Mr utd awmoiiia, < 
Maa«r «M fc m ed baadrvds ef Utoaauds at j 
•«•» arbca tk* fim eaQ bceuw aodonvd wHb H 
T n afarr c«a w* had diSanat ocnditiaQt in tli(« 
-^-^tair ranat* agii oaaifiriot nore fkv«>nt>l« Tor 
-^poataaa o aa ga— ra l io ii, as tbemrw a veir nurm 
aibd wak atmospbera rid io carboaic aciil. wUh -a 
aiaeral •orfaea more liable tti cbaoge, and ditTennt 
in ^^oanaee to what it t» nov-a-dsrs. TKortTo^ 
: i* pwbable that tfaeae first crlU ha/1 qnitead 
•' n eharmotar, as wo imaginB rorj liablo toe 
aqd to diffiMvat developments. Manjr exporimoi 
h»T« b«en made to proiaoe, utificiallr, cotU, infni 
: <it^ or ftkxtgl, uid this qaestion eeems Lu be aatiBl 
: rily eolvcd.'" 

lu rcj^ard u> tlie chemical reUtiotiflDfnnrgloba,! 
T. Sterr; Iluat. in hi) lecture on primoval chei 
tnr, thri>wi much light od the faoctitiD^ of earb< 
acid oxcTxuMd i>pon our globe, and csnuot do b 
tha.n tu lUftku tui exinwil of his romarbs : 

Al\«r vxpluitiii? the aatrouoniical parte and a 
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^^tem, he say^ in reference to tlie hiau>rj of ttilc 
«ArOi. ibat tliere were no chemieta who )iiid nn eye, 
except the eye of its great All Seeing One, to iarei- 
tigalp llie mBrvuUoiie phcnomniin ; Imt the pbenust of 
th(> prraeut day has to lonk to the rocks, water and 
air, and to their origin. 

Our earth wiu once a luminons niui)t> of vapor, 
pAiftiu]; thningh a «ta^ in which it was Belf-luminunB 
like the Min, until it tinally became cool to ^ucb a 
f\oUii that it 1ti|iufied and hecame at last eoliil. The 
next question is, did the earth become Mlid tint at 
the eircamference or at the center ? Tlus is important 
from more tlian one point ul' view, and hae been in- 
vestigated by aatrouomers, phyuci^ta, and cheniiats, 
and it seemn pretty clearly proved that the earth, if 
QOt solid ti> tlie center, raiut have a cru«t Mvorol 
hundred miltM in UiickncM. And it \s probable that 
If thv cuuHog coiumenced at the center, that at leant 
the surface wouiil b- covered with a thin layer of 
liquid matter, uiuuh, on oooling, would give an uu- 
eren surface to the primeval globe, 60 far a» tlie 
diomistry of our planet la concerned, we have to deal 
only with this outer layer, all the various elements of 
which mual have exii^ted either in that cruBt or iu th« 
atmosphere which then snrroundiMl it. We fonn a 
good idea of thla primeval cntet, if we suppose the 
elemeata, rocks, air and ticean lo l«e brotight together 
at tht inlen.4e hvat whti-h tlien oxiittcd. Uu4vx viria. 
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iB4fit»c« tha Unw, mtfrneiift, »liulie» — wi-nld kir' 
Btte into eoaiblnatioa witli milieu utd aluuiino, while 
wt>ul4 contAin chlorine, iiul])!)!!!*, 
ofTcn, to^hof with nxyireii nod 
Bwpultl form an iho ont liatiil u dog- 
ike dltcooie mww, ami uii thn oUitn* linod aa 
rantpliere chnrged with ftcid vapors, yielding «U the 
i, nUphnr Mud carboD in the farm of acida, uu] 
r in the form of &teun mixed with nitrogen 
I osygau The treifiht of the aimi>ep1itirc wfiatd 
b itntDesM, snd under its prceenre vator and the lasa 
ile •eids would be liquified at the bijtli tcmpeim> 
I, uid Umsb acid waten would collect in the de- 
I t>f ths earth's eriut, where Uiev vuuld 
iittij daootnpow the silicates, BOiraratinj; lbs 
silica and fonni^ sulphates and chlorates of tiia al- 
kalies — lime and magneaia. This eohiUcm would farm 
Ai«t,aoa waiier, and tho action would poiitinod ^ 
thuso affinities were Mti&fied. Tfauii commvnokl ft 
new ohemical procecB, the action of air and wat«r 
I the expoeed portitms of the earth's era«t, Dun- 
ning the silica into clay, with carbonates of Ume, 
vagnwia.and aodathroagk the action of the ciu-lioaiA 
I of ibe atmosphere. The soda carried hy raini 
Flo the seft, decompoees the lime salts, forming car- 
bonate of lime and sea salt. The procesfi is litill goiitK 
QUt tkou^ more al«w1j» froBi the siunll amvojita 
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liearte of gmnite rocks. Wc have llius explained the 
genpTBtion nf ailif-a or qaartz of cIhj and of Unie- 
MoiiCB, tbp ]>rmciple elemeutfl of Bcdimeiitary rocka. 
Every clod of olsy repreeents granite ruckc decom- 
poned, and an amomit of limeetone and itea Halt, 
formed from the waters of llic ocenn. In this way 
the air waa freed from carbonic acid, and fitted for 
the Bnpport of animal life. Besides this, the vego- 
totion removed large portions of carbonic acid, re- 
placing it by oxygen, and tbo formation of lirnetitono 
directly diverted still greater amounts of carbonic 
•cid, whose presence must have rendered the early 
atrao*pheri; unfit for the higher forma of life. Th» 
preftciic« nf carbonic acid in the early atmosphere 
Mrvei) to explain llm higher temperature then 
prevailing, which peniutted tlie growth of trupical 
plants vriiiiin poUr circlea. Wc know that a portion 
of carbonic acid, such a* then existed in the air, while 
it wonld not prevent the pna»age of the snnV rays 
vonld impede the radiation of olMcnre heat tVom tho 
earth's surface, and thus tend lo keep up a i-nmmer 
temperature. The etfeet of this carbonic acid would 
belike the glasa of an orctiard-honse in preventing 
the escape of heat. Thns carbonle acid uitertud also 
an important part in mauf other chemical procenMa 
then active at the earth's surface. Besido; deposit* 
formed by chemical proeowe*. mechanical operationa 
wore forming at the earth'* ^mtW-a » ^w*.^ •ssv'aw" 
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lof sandy ami oUyvr rocks, which tnitke uy the Inik 
I «r tlic Atrattficxl form&. Altliou^b the int<>rior of tho 
I earllt liu» been r^arded oe folid, it u uotwitlKtund'nig 
I'dciuLtltiAi! intendotj lieaicd, and tlm^ U explniuiKl the 
llucrcue uf lompcraturu an we go )>elow tho HurfaciL 
■Tbo cooling uf this c«iiter, otic« rapid, ie now vwy 
I alow indeed Irvin the thickneiM of the overlying Hidi- 
I mrnt. Tho eft'wt of this heat upoo llie deei)I_r lipri«I 
I •cJimpiTit has been to erystallizu tlioiii, uud convert 
I tbe-m into metamorpliic rocks. To thie olaati belongi 
I granite, onoe looked upon as a primitive rock. Wf 
I Lave now evidtaee tliat prunite is in all caaos A 
I eecondary rock, derived from sodiments crystallized 
[ through the agency of water anrl boat. In the qaartz 
I of granite are often found email carities, partly filled 
V-vrith wator, which are su many gmall tbennometara 
I tthowing tlic temperature at which the granite was 
I crjTslallized. Preeaure, which increases tlie melting 
I point oX' rock when exposed to fires, greatly fsvon 
I the diBBoIving power of heated water, so that wc may 
r mpposo that tho lowest strata of sediment and ofteu 
' adjacent portions of the primal nucleus being per- 
meated with water, under great heat and preMQre, 
hecaine softened and yielding. From this aofteued 

iione came all cniptivt; rocks, and in it are lo bo 
fonnd the causes of volcanoes whose various prodoiria 
arc generated by the action of heat npon the varied 
e/eraentfl of deeply hnrieJ sedementary strata. Tho 
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theory whitrli Mcribee volcanic proiInctD to tbc sap* 
pot'ed iiucooleil liquid ceuter. ftiil* ontirvly to account 
for the p^?al diverBitj- in compoaition of iIi«ms pni- 
<)ncts, nil of wiiieh, wherever fonnd. are repretwnt^d 
in roekii of aqueous origin. The (lisIribuiJon of 
modem vouanoett ehoWH them to be ititinjatelj' con- 
nected with comparativcljr recent ticcaniulntioiiK at 
Bedimeiitarr rocks ; tntlre alieencc of volcBUte p)ietiD> 
meua over the eastern part of tbi* continent '» thw 
esplainetl. 

II. On IJmfatOtUK; their Or itfin ritid J'Htirtiana. 

The earlj- gwulo^Ml^ were iiiipr«e#i:i] witb tltft 
theorv »f tbo origin nt' nil limcHtimea; that i*, wW 
due to organiuHl bein^a or fHiWtancct', ta\i] tbc reaDOD 
ailvaiioed hy tiioni wa^ became the quantity of Ijini^ 
ttone in the primary strata bore a iiini-h enmllur pro- 
portion to the ftiliojonfl and arj^ilUccoii* nx-k lu tbo 
aecondarr, and because tottaveoiiM aniinui* were ho 
rw-oly found in llio ancient ooeaii, oud lUrth(>nni>re 
that th» unnntity of calvareonii e«rtb doposiled In lite 
fomi uf mud i>r tilone is always increaaing, uid that 
aa tbo Bt^wndary sene« tar exci'cds the [•rimiU'y in 
this rMp(>ct, 60 a third lierieB may hcrenl^er uriiie from 
tho depth of the Kea, whidi will exowMl tbo la«t [q 
tlu) proportion of it« calcacenas fltnla. Soma oon- 
. elusions were drawn from thi» BS«€rt\oi\ v>m»x\ot»». 
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Kay proliablj lie an aniniftl prixluci coinbineil hy U 
K>wer« of vftitiit}' from sonio simple vUtdcqU, and 
bat cvftTT ]iiu-ticlo of lime that rn'W enturv idIji the 
nut of tlie glnbe, may jKiaaibly in itn turn bnvo bMD 
nhfcmeRt to the [nirpoAoe of lite b; entorinj^ into 
be ci^inposition of organtzeil bodies. 

I.inie i» cont^itied in the ocean and is plentifalljr 
ecrclcii hy the tostacea and corals of the Pactfioi 
bd munt hare derived either from springs ri^ng np 
B the bed of tlie oeoan or from ricers fed by calon- 
Boufl springs or impregnated with lime, derived fmm 
isint^rated rocks, btith volcanic and hypogene and 
be greater proportiou of limestone in the tuon 

KJcrn foniiattonB, or coinparetl to the moet ancient 
lay be explained, for Bprin}^ in pi-neral hold ou 
rgtlbu.'fi'iiui ami but a small qttnritity of eilicooiM 
tatU'r in solniion, but tbfy aro continiially substraot- 
Dfc calcareous matter from the inferior rocks. Th« 
nnstant traoeler therefore of carbonate of liiDn &on) - 
be lower or older portions of the earths' cru^t to the 
Drfaoe must cause at all periods and throughout an 
adetiuite succession of geological epochs a prepou- 
erance of calcareous matter in tlie newer or cOD* 
Asted with tbo older formations. It has been urged 
lat wc discover in the ancient rocks the ei^ns of an 
poch, when the plantit was uninhabited and when 
6 surface was in a chaotic condition. The opinion 
pwepcr that the oldest of the rockc nnw vi^iiblc may 
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be lliw lust monnrucDU of tn antecedent era in whicb 
living iti'ingft may nircatly have peopled the land and 
wat(>r, lias been deidarad. to be efjuivalent to the 
■L08I1 in prion that there never vaa a beginning to tlte 
present order' of Ibingi*, no argmncnt can be drawn 
from jiremieiefl in favor of the infinilT of the tipane 
tliat bae been filled with worlda, and if the material 
QDivorge hu^ any liniit^, it then foUowi;, that it must 
ooonpy a minute and intinitcgfliraal point in infinite 
Bpaee. So if in tracing back the eartli'B hiator/, we 
arriTe at the monameut? of evenbi which may have 
happened niillioDR of agea before our time, and if 
VfiRtill find no decided eviJencie of a comniencB- 
ment, yet tlie argumente from analog in giijipurt of 
tilt! probability of a beginning remains nusliakcii, 
and if t)ie past elevation of the eartii be tinitc, theo 
the Aggregate of geological epoctii», however numcr- 
oiB, niuRt ennstitnte a mere movenu-nt of thu [Hut, a 
mere intiniteamaal portion of eternity [ 

We know that it is not only the present conditJotl 
of tlie globe, which ha» been suited to the accommo- 
dation of myriads of living c;rcatnre(i, but that many 
fonnor Htat>M alno have been adapted to the organiza- 
tiou and bnbit* of ]'nor races of l>eing». The diitpu- 
utioii of the aeiu, continents and inlands, and the 
dimate», have varied, the species likewbe have been 
changed ; yet thoy buvc all been so modelled oo 
types analoguns to thoE« of exiatiu^ \1W\A3*. «»A. 
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animalit. k^ to indicate UmtiifflioDt spcrferrt harounyi^ 
of dmigti «n(i unity of pnqtoei'. To aestimv that tlift | 
eviilLiicu uf the huginning or uad nf i<o va^ a «ubeati) J 
Uw within tlie reach uf oitr philotwphicat inqnirlH, I 
or eT«ii of our siieciiUtions. apfMjnrs lo be inmaau- I 
tont with li ju6t eHiiraate of tlie roltttiotifl vchiidi 
mbsi«t Iw-twenn the finite power* of mna and-A* ' 
KttributtH uf lui ttifintt«- aud <>t<.>rnftl Leiug. l%e 
pecnlixr position of limo in the s^wtera of tuttnr*, is I 
that iif a nittdinm between the or^ciiiiic an>l iiiorganfe 1 
wnrld. Carbonate of lime h solnble in watt-r vrhidl J 
h<ibU a little rairbunic acid in aoiiituon, and i& foaod 
iu river, marinfi and veil waient. It ie madointft | 
8b«II«, coralfi, and {lartlj inl*a booe. hy uniiitalR, i 
thm tnnicd av«r to the inorgauie world m make J 
rocke. Liino ift lberefi.ire the nieilliini by whlidl | 
organic beings atii in the inorgaidt: progresaof llie | 
glulie; for the greater part of linieHtnneo bave lie 
made thrungh the agonc; of life, either v^etable or 
animal. X-iine, whieh is the oxide of the metal val- 
ciuni, is comiaonlj called qoicklime, forms eom- 
pounde with sih*i;a or eilioate, with i^arbtmic acid, the 
oarbonate or carbonate of lime, which is the luatvrial 
of limestoncfl, with eiilphnric acid the Rulphato at j 
lime or gyi«am. 

Lime also nnit^ with phosphoric acid, 
phoaphnte nf lime, the en^ential inatcrint »f hoses, & 
COaMitaeat also of other animal tiMiief, I-IWc tlie 
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eftrltoiinU', thU iihiHj.hBfe i? aAurwiLnls ounMltnted 
lu tlie rm-k nmtorial of the pioho, and is one Eooroa 
bf TDiimrHl phfi^i>lifttes. Cali^ium » <>ti>.> of ihe nine 
elpmcnt«( which are iIip prominent ctirutitucntn of 
rockfl, viz., oxygen, silicon, aluminium, tim^ncsiuni, 
caluiiim, pntaaeiuin, aodium, and carbon, mnkhig op 
977-lOOn „f tlio whole cniHt. Th« limeAloiius of tlie 
«iliirii> auil later aguH have nearlr all hceti lundt 
thmu^h the wear and acciimolaHon ')f shells, crinold* 
•ltd corals, or the calcnrooUB relics of whatever IHe 
occnpied the sea». The groat litni-stouB formatiotu 
of esiHtiug coral &&aA are iiiodemi exaiuplm of the 
jvrocfss. It has heon tlie ADbjoot of curioux «petiula- 
tinii when<:e the coral polypiCeps and tt^tacMiu 
iiio1li»ra CAii ohtain tlie va^t ijiiantitjee of CKrhonnt« 
of limr which they secrete to form the ciiTclopeii bjr 
which thpy are prefierved. It has b(«eu cotistdcrad 
mon- ihun pn>lmh1e that they have the extraordinary 
faculty !.'( profliicing liiuo from simple otcnaentK 
Some KGcm (li:ipofed to impute itii ori^n in tlie 
•aiue maiiiier to tlie iiiilut^uce of vital energy in 
combining olementar)- bodies, and it follown tbet 
the 'juintity of lime on the ciirfacc of the oarth 
miMt he progroMively inoreaniu^, anlvMt il bo 
■apposed that otlier natoral prucewes wv repai> 
Urly taking place for tho decompo«ition of 
oalcftTooufi earth, or rather of tlie metallic bM^g 
ealninm. 



■MAT OX hotsnvH r-. 

Ur, Ltrf-U, bowever, seea no reason for t>iip]umn||f 

^Mt tho lime now »& the Eortaue ur in the croat iif 

' eartb uiav not, as the mIcx and ulnmttiuni, ■>r 

njr other iniuera) entietanoe, have existed before the 

rst organic beings were created, if it be a»iuiiie<l 

tbat the arrangement of tlie iaoi^rAniu material! tif 

tar {ilunet pruceclf^l in the unJor of tiuie, tlie intro 

put^tioii of the first organic iuhahitaate, and adds, ja 

(tfurence to tlie abundance of carbunale uf lime 

hmUbed b; spring)^ which riBe through granite, that 

r the carbonate of lime, oeereted hy the ta^ta(;eolu 

lOraU of the Pni-Itie, lie chiefly derived from bulov, 

md if it be a very general etJ'ect of the uctiou of 

iDbterranean licnt to subtract calearuoaii mati<jf« Ttim 

he inferior rocks, and to eaase it to ascend to the 

rface, no argument can be derived in favor of 

unaggrc«eive increaoe of limestone from the mag* 

tritnde of coral reefs, or the greater proportion of 

klcoreous strata in the more modern formations. A 

KHistanl transfer of carbonate of lime from the 

Uferiur part? of tliu earth's cni&t tu its surface, would 

MUise tliroiighoutall future time, and for an indefinite 

necession of geological epoche, a prcpuiideriuice 

oalcareoutt matter in the newer tu- contnu^ted 

rith the older formations. 

The rock, formed under the enrface of 
figinated either from depositions or from cbeuiical 
iuitation ; those of the former class are uoi 



indudin^ mu»t uf tbe utratifiud rocks which hiclAoe 
Mia-s]>olls. frairments of coralH, ami othvr exavlra of 
bona^ t>r marine atiimalH. Among ttitwe uf tiw 
butler class, some geologiela have reck(irip<i evem 
granite, aiitl Deliic states in thai re«in,ft that tbfl 
«trntit of granite were evidently ptudnectl hy chomi* 
cal deoumjiwitions imni a liquid, and form the most 
ancient niooumfnt of the action of phy&icul fanwa 
iin ourj;lo))o; however thv origin uf graiiitu a« well 
«e Uiat of all otlier Tiristratjfied ruRka, Iiae Iieeu 
Bficrilted itiuHtlj to ignouiiH fusion and cuDHolidation, 
Mo«t of thu calcareous rocks containing marine Khella 
must have heen produced under the inttnenoe of 
clitiinical affinity, and of this nature are the foma- 
tioni^ which aro (KTasionally obm-Tved to take plsoe 
oti the sea coasts. CollectioiiB of perfect and broken 
«Ih<11h and corale are Bometiinvs cotisolidateil by the 
procipitattoti of calcareous and fcrruginoufi matter, 
non^titnting banks or bede of t-onsidentlile extent. 
Snch masses, containing »liellx, occnr in varions parta 
<if the flhoree of Urt-at Dritain. Similar cnnglooie- 
ratee, iiiclndiilg both sbolls and corals, are not uuvom- 
mon around #oniv of the inlands in tlio Wmt Indies. 
At Guadaloujic liuiiinTi bones have b(H;n found 
imbedded in a nwV of this kind, whence wre 
obtained two imperfect hnman skcletous, one pre- 
•ervvd at the British Miisenni, and tht? other in the 
Paris Museum, atul from tbe occarrea<:i& ^^ 
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i-tiuiitw, ftnd otiier circnmetaunca, may be iat^rn^ Hif ^ 
l«i>ni[(anttively laixJern ori^o of titc ruc^k in iiaeatiim. 
I Tlic Flt>ri<)a KcfB abouiit] in il6]>(MitB of AipWs io 
[ varioDH ntate^ of dJAinte^rution and sabeequent auiuo 
1 1>jr cemctnt. 

Amoug the marine forioations tltere are few Jinfte 
learious or interostiiig than coral reefe am! islaiid% 
f vhioh tn a uai-tain extent are coustrucrti.'d by different 
[]tindi4 of polypiferoUB uoopliytes ; and they are rerj 
I nnmeroiiii, mostly belonging to tlie genera Uemi> 
I drina, Coryaphillia, and Aetrea, particularly tbs 
Flatter. All uf them are minute aniinaK for wliidi 
I- the i-oral tub(% nerve as habiiatione*. It has bceff 
I tnppoaed that the eoral rocks ileftcend in perpendion- 
I lar oolamns to the bed of the ocean, amd cov^r 
I millions of acres of the Pacific. So great is thf> 
I extern, that the iohahitantfl of Di»appointiit«lit 
I Islands and thi>fie of Dutl''9 Group pay visits to eacll 
I other by i)«6sing over Jong lines of reefs froni 
I island to island, a distanct. of six hundred miles. 

Many islands which were visited by Capt^ EoU^- 
t "bne have Boveral gronpe of coial islands arranged ia 
r» circular or oval form, with openinge among tbem 
rvhidi HH'ordeil aceeas to the interior basin. Theee 
I ieleuds setiuied to bu only tim upper portion of ridgOB 
f of unoquid lieight, on the inside of whit-h, toward tbt 
IIhuih or lagoon, where there ie atill watcr^ t)M 

aJ/ar and more delicate kinds of [x.'lypes cany od 
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t3iRir ojiGratioriB, while tUe «troDger speciee Kve i 
work on tho csterior margin uf the banlt, ag« 
wliicli a great surf neually breaks. Tliciu! L-reatiUM ' 
leave off buiMiiig hb soon as their £trQctnr«B reach 
snrb a bt'igbt aa to be left almust dr_v at the lonreat 
ebb of tbe tide. A maw of solid stone ia seen, com* 
po«ad of alicll(> of niollnBCH, and when with thwtt^ 
hrokcn ofTprickloo, and fragmentK of coral oemd 
hr cak-arecms matter. The ridjie in raiHod hy t 
mctits of tforale tbrown uji bv the waved, 
becomee *o bi-rb iis to be «overe*l only by high 1 
•t certain iicaaons. Maoties of the titone thus ton 
arc Bometimes scimrated and tbrown npOD the «nrfaM 
of ihc rccfi*, 80 iw gradually to augment it* elevatinn. 
Tile vskUs of ^rowtb of the eonimon bratiohmg Madr^ 
[Hire i(> not over one and a balfinehi^ a year. 
brancbeB are open. Thi« Wi>nld not I>« eqniraleiitrfl 
[uore than half an inch in height of aolid carol { 
the whulo Hurfaee covered bv tlio Madrepore; 
tliey are also )ioron)i, to not cover over thri'i'-eigld 
ofau inch of Holid liinustone. But a coral pluntal 
ba'^ large bar» [>atcho» withnnt uoralc^, and the 
»atid» are wMcly dietribiitrd by curn>iiiB, parfT 
tliem lo dcplba over one Imndrnl fV'el, wliere there 
W" no living (morals. Not more than one-iu\lh of Uwf I 
surface of a nn-f region h in fact raverRd witli fi 
lug >ip«cici(, which rwJuces the three-eightba to j 
«lxteenth. Sbflld and othi-r 4>r<^u)« relu 
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uiUrihuto untvijiiarter a6 mucli as corals. At cbo 

fat«idc the ftvernge upward iiKToaea of the wttole 

jefgrooiiJ i)er year woiihl not cxc'ed oii()-eig)itb ut 

1 inch. Now ftomoroefe are at 1ca"t two thonaatKl 

jet thick, which at one-eighth of an inrJi a vear cnr- 

te[»int]8 Ut lyo.OOO yeare. If the progreesiDg 

Bbfiideoce eeseiitial to the increaein^ tliieknees were 

bwer than tho most rapid rate at which tho upward 

process might lake jilwe. the finie would be jiropor- 

Kinally louger. Coral foruialinn* aro moi^t abundant 

^the tropical Pucitic, where there are two hundrvd 

pd ninety coral idlauds, too nunterouit to mention. 

^ distinction exists Ijetween coral islands and oorki 

8 ; the tirfit are isolated coral formations in th« 

«n (tua,and the soooiid are Imnke of tioral bordoriog- 

ilier latida or ii^lands. It ha^ been already stated 

ItBt the tropics are the hothodforooral formation* { 

liting temperature of reef forming corals IB 

" F. They do not fluni-ish where the mean tern* 

»-stnre of any tnontli of the year is below that 

Certain tropical coasts are exempt from 

ral ree&, for the following reasons : the cold axtra- 

ipioal oceanic currentB, as in Wettteru Sooth 

oierica ; mnddy or alluvial ehoroe, nr the emptying 

f large rivers; for coral polyps require filear Bea 

*ter and generally a solid foundation to build npon. 

tile process of volcanic action destroys the HEa 

1 ooaat; also the depth of water ou pn^pitaiyj 
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«ti(>r««, for the reef cfiralx do not grow wlit-ro ttitf 
ri*plli pxweiU one hnndred feet, Beyoml tliitt <3c|)tb 
tlicrc ure no j^'owiiig comk, except »u\nv. luniU ttint 
enter hut ftpHringlr hito tlic ritructorc of rcufe, ihe 
largest of which arc the ik-ndrophyltiac. 

The rock t'onuing the coral pletloriri and other 
pHfta of the soli'l reef, i§ a white limi'6tijDc, made out 
of corals and itltvlle: itx niiuifi(.-atiun h like that of 
•(rdiuury limcetonei>. In sotni* parts it contains tlid 
t-oruls imbedded, hut iu oth(ir»i it !» perfectly com- 
pif^t, without a fiH»l\ of liny kind, on\y an occsuional 
«hull. In no caHu ]» it chalk. Tho compact, tion- 
f<MeiUferoD« kinda are foand in thu lu^oons or shd- 
t«red channels, the kind made of hrokon corala on 
the it* shore »idi.-, in tlie face of the wnvos; thoBB 
made of coraI« staiidin^ a» thi>T grow In sheltered 
wi(tvn>, where the sva has free acccjas. The principal 
kinds of eoral rock consist in, 

1. A finL- gndnod, compact, and clinking lime- 
stone, solid and Hint-like in fracture as any Siluriaa 
Hiumtonc, and with run-Iy a shell or fragment at 
cml. This is a caleiuui variety, imd when coral reefc 
and ifdaoda have heen elevated, it oflein makes up tlie 
uiatM of the rock exposed to view, it is a pnszlc how 
l» atwonnt fur the aheeucu of the fusfitle. 

3. A compact colit« consisting of rounded oonar»- 
tionary ^aine, and generally without any distanot 
fouiU. 
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S. A rock equally uuuipact and hawl willi No, 1, 
hut containing imbultleil fragmeDtA uf wnU Mid 
Kutue litielU. 

4. A i.<uiig1oiii«riite or brokt-n ciMnlt itrtd itluttli, , J 
wiUi littlu cUc, very firm and solid; iiiAii^r tff <1hi^ I 
RoraU several cubic feet in 6ize. 

5. A ruck coiuisliog of coraU BtaitdJnjf on Uie 
•olid eartli, the iutcntice^ filled in with uiml suid, 
•lidla and fraginvnte. In general, tbe rock it exctwd- 
inglf solid, but id some instances tbe interatices ■ 
bnt IqoMl; filled. 

All tbeae corals, when alive in w»ter, aru covered' 
tUn<a|{ho<it with expanded piilyi>s, i^innlftting in 
bt-aatj of form and colors tbe flnwera of tJic laod.. 
Besides vornU and shelU, there are also hoiiie kind& 1 
of calcarei'iia vegetation called nalIi]ion^a, bolll 
branching and incriisting in form, whit-h a<}d to tha 
ftiiL-umulation. They grow well over tin- edge of !hc 
rV'it, in the face of the bri'iikerw. and nttuiii otinHidep- 
able tliiokne^^ 

Tlic wavi-i! in their iieitvifr ininfiitciKB, Bwcejjing 
©ror the coral plantations, may be an (b«truotive m 
winds over forcfttB. They tear np the corale, and by 
inisesEant perturbation reduce the frugtnente to a 
great extent in to sand, and tbedrbri-^tlms made, and 
evttf making, are scattered ovi r [iie botlom op piled 
upon the coast by the tide, or Bwept over the lower 
'ta of the reef into tbe lagoon. Tbe corals keep 
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groving, an<i thie tand and tlie fragoiento go 
tecum iiliitiiig, tlio eotitfolidaclon of the rragmei 
mtttcniLl make^ tlm oniinary reef rock. Tliufl, by 
help of the wavo», a iwtid ivef Ktructuni Is fori 
from the spursuly p-owiiig corals. 

Wbere Hie corala are protftoted from thv « 
tliny grow up Ijodily to tlie aorfaot*, ami niNhv a 
ojien etniolnrp iustoad nf Uio solid reef rock, »»r, 
t)'.* M closely liranoliiiig speoicit, so an to he tirm, 
still wantH tlie cnin])uotuet«a of tlie reef that: has 
formKd amid the waves. According to tbvir 
tion. there are fringing or barrier roefB, 
Unit are attaohei^ dirf?otlj to the shore, while 
other» are like artifU'ial iunle», separated frum 
ahore by a Ahannel of water. The tbickneee 
eiiral formatioa is very great, Bomatimpft thuiwani 
loet; the inetane«)i are quoted that no bottom 
found at O.OOOfc.n; at tb>t Fejce», 'ito3,t)0() 
Fringe roefe fnrni tli« origin for the AtolU, like 
Mencbikotr, an isxplaiiicd by Darwin, whieh ant 
idlands coHsmting of two (■hmtcrn of Huinmit*, 
IkTani nrii] Oahou in the Hawaian i^roup. It hag 
ctitM tlint oii« of (he prini-ipul Hourres of the Ui 
sioiiti formation i.i formeil. ShclU and coral*, whfl 
fomi exlfluiiivo bed* and Mcxiittrc a texture »■* Am j 
any Riarbln, and by watvhing the iin>r«tte af aceni 
latlon, fWim tlie growth of coraU and the wear uf : 
irsvvi^ that itti! roinain» of llicsu coraU form « 
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l«t bed ; «nil we jiitt-r from this great phumnncnnn 
At if wc moot with a limestoiR' over lliw ooiitlucQt 
inlniniti]^ ivmaius of coritU or kIil-IIa, tliat the 
icient UtDMttoDe wtu as rau«li « nlowly fomiiHl rook 
if oorala or shells as the linieatanv of iioral 



Prjin Himch's new Jonmnl "The Arts" ibe 
wing Estract is mnde with reference to the reef- 
dihliDg coral. 

The variety of ciMnpatrt am! Iirancliiiig cornlx fkr 
uxviii (lepcriptioii : 1^0 epoiries are inliahitante of 
le Rctl Sea nloiic, and nu euormous ores of the 
ropteal Kicitic ie ever^wlit-re crowded with the 
npendoiiB works of these rniiiut'.- agviit«, ijuiitiiiud to 
!tanj;e thi; present goulo^'cal featuree of the gluhe, 
I Uivir predeueseora have done in the remote agee of 
ft exlstu-uve. • 

Four distioctljr diUerent formations are due to Uie 
>raUhmlding polypes ia the Pacific and Indian 
'ceanii, namely : lagoon islands or atoIU, encireUn|f 
jefs, liarrier reefs, and coral fringes — all nearly con- 
ned to the torrid zune. 

An atoll IB a ring or chaplct of coral, enclosing ft 
^oon or [lortion of the ocean in its centre, Th» 
rerage hreailth of that pari of the ring which riscv 

lOve the surface of tlie sea is ahout a qnartcTof a 
lile, often lci<9, and it is aeldom more thau fr»m hix 
► ten or twelve feet above the waves; hence the 
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Itj^iOon islands are uot visible, cvoti at a vcr; smtU 
(lutancfi, nnlons coTsred by thu Cdcntinut, ibt' pslm, 
or tbe panJanuo, wbicli !« fr4KjuvDtly (lie cusu. Ott 
die ontsiilc, tbu riiijr or circlet slwpi-c ilnwii for a 
distnncu uf ono or two liiitidred yarda from it8 edge, 
do that tb(> sea <;radaally doopem to about twenty-live 
fathnmn, beyoud wbicli tbe sides of tbe rioge pIimgQ 
at once into the nnfttth<iuiablG depths of the oceaa, 
with a more rapid dfWfent than the cone of any tol- 
eauo. Even at th<? einsll diatanco of si>m(> huudrod 
yards, no bottom has bit-n reached wilb n eimndiiig- 
line ft mile and a half long. 

All tbe coral in the exterior i>f tbe ring, to a 
moderate dc|»tli bcluw the surface of tbe water, ia 
alive; all sbovp it is doad, being (be dotritne of the 
liriog part washed up by tbe anrf, which ia so faeary 
on tbe windward side of the tropical ialands of the 
Pacific and Indian oceans, that it is bflen hi»rd mllos 
off, and in fretjnently tbe Urst warning to seamon of 
their approach to an atoll. 

Tbu oulnr marginis of Maldave fttolU, coiimttng 
chiefly of nullipores and porites, are b«>Mten by a iraif 
•0 tremendous that even diips have been thrown, l»y 
■ BtD^le upheaval of the spa, high and dry on the reef. 
Thf warcM give innate vigor to the polypes by bring- 
ing an ercr-renowi.4 supply of food to nourisb them, 
and oxygen to support life; bestdeM, ancommon 
I given and maintaiaed by the heat of ^M 
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Vpicftl unii, witieli giTM thnm [>owt!F to uhfitrtft 

liirtiiuitg i|i>i4nt)Upit of 6o1iO niftttor from ibe wftUr 
t Ituilii tJieifHtrong Itomix — it power tltat iP ofBfii-m 
I pro|i»rtIun li» the eiMfrgv of the lircAkon; w)it«ii 
irniVh tlie Ein{)plv. 

Ou tlie margin of tlto stulU, do«e within tho line, 
ilore the cural i<i 'TiuJiefi hv tlic tWe, threw npectiM 
Fnu]ti|Mire6 dourtiih ; the^' Kr« bcaiitiiHil little pUuia, 
prjr Douimon in the coral islanilii. Ort« vpceie* 
raws ill thin spreading sht-et^, like a liclieii; tlio 
tcond, in atrong knuba tie^ thick, »;» a man*& finger, 
idiatiag from a comtuou centre; And the third 
teo\t», which has the color of ppftfh b1o«K)iiiri, i» • 
tuticulaleij miii^ of Miff branches, about the tbioknew 
f a cniw's qiiill. The ihroo »pi>eic« citlmr gmw 
lixed or geparatelf, and altbougli tlu-y can extnl 
»ve Ilie line of the oomlH, tb«y ni^qiijre to bo batbod 
n greater part nf cattli tide ; hence a layer two or 
irae feet thick, and abmit twenty yartU broMd, 
irmcd by the growth nf the nolliporea, fi-iogce tb* 
rolct of the atolls and protecta the ooral below. 

Tlie lagoon in the ventre of thcBO ieisods ia snpplied 
itli water fVi>in the oxterior, by openings in lUc Iw- 
da uf th« ring, but ua the water has been deprivod 
\ tho greatur part of ita nutritions partidre atul 
lorgfttiio matter by the eorali* on the outside, tllo 
tetlcr kintUfti-eno longer produced, and speci«n)f 
ore (Wirntc forms lake their plaee. The t'^pH' "f 
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the lapoon rarifci from fifty t^ seventy fathom (n-Tew, 
the bottom being partly detritus, partly live coraJ. 
In tlioac nalm, limpid waters, tlic corals are of the 
IB At varied atid delifutc iitruotiireft, and the mon 
p jirming and dazzling bnes. 

Wlien the ehadps of eviminR come on, tht- lagnon 
flhinea like tlw milky way. with millions of brillinnr 
sparkb. Tilt- micro^L-npic medusa and crastac-ea, hi- 
Ti«ibli' during Uic day, fumi the b«>aiity of the night, 
and tlio M-a-fcather, vcrniillion iu tky-Iight, dov 
vaves with green plio^phrtrwicpnt liglit. Tiil« gor- 
geous cUarHcter of tlic Mtu-btid in nut pccaliar 1o tli« 
lagikons of the atulla — it prevails in xhalluv water 
throaghont the whok- coral-heariug regioOB, 

We have other materiala of orfjinnic origin which 
have been formed into r-wkt, and which are geucrallj 
divided in four grou[«. iiuch ei«, 

I. The caIrar«oiiit rucks from which the litncatonrt 
fasre been funned, namuly, corals, »hvl1i>, vrinoidfl, 
which Iiava a specillc group n{ *i,iiH. 

"i. The silicioufl, or lho«e which have coniribtited 
to the silica of rockit, nni) may havf orif^Innted Shitii, 
pnch as, a, ttic micra-ie<ip)c xiliceoufl aliields of the 
infasoria euUtnl diatom*. whit4i are now regarded 
OS pUtitu; b, the mieriMcopic ttiDceoas spicula iif 

A. The ptt<M|)halia, or thaw which have cootribnted 
pho3p]mt«s o*p(!piaUy the yVvWiV^^*^ <^^ Vao^^'J 
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OXfftvmenU, aot) s f«v abells rclht«il to the 
;iil&. Satih exoreinentd ftra i^alled uiftrolilea. w 
tif hinlf>, wlien m largo a«:nniaUtion.=i jrnHttn. 
4. The cJirixuiwenu^, or tliu^e wbich have awarded 
^al AoA iM'-Tit* nf planu. 

Ainonj; the ralvarmiiA rouka, we have alsift an 
iitK'nr»ialliiie liniestnne and a erj'atalUiw. 

1. Tb<' niaaiive, wbiob, oa ha« pn>vioui«1y been 
nuntidneii. aa b<?ing formed frwm shpIU anJ corata, 
.rround up hj the action of the aoa an<l afterwards 
rtiRMlidaled. 

Tbr colon are doll grsv, binub, brownish to black, 
\iir, composition is uftnallr the same as that of calaite^ 
riirl>oiiat4> of lime, ext-ept that inipuriliee, aa day or 
itiiui, are often prtwent. They vary in texture, from 
ail earthy looking liiiii>:^tonc to a very oooipact semi 
cry«tHUin« one, and p&8)>ee gradaally into a crystalline. 

2. Magmsian o Dolomitie Lim(>etone, wbieh con- 
mSU of <!ftTt)<'nate of lime and magnesia, but it is uot 
difltingnifihahle in trolur or tcxtnro from ordinal^ 

leatonc. Moiit of our Atuvricau limostotiee UTtt 






Hydraatio Liraoetoue. It is an impure or earthj 
linje-tom\ containing «ome cluy, &iid ftfl'ording qnick- 
Ume, and tbt'iiw the water cement 19 furinod, 

Ooietic Limestone, a rock consisting of niinnte 
icretionary spheruloa, and looking like the petri- 
row of fisii. 





t>. Ciialk is a whiU* earthy linicstoiio, which lei 
a trat-e mi a IkiudI. 

6. Marl, & clay, compoaed of a larfre proportion-i 
evbouAU> of lime ; and it U culluil »^he11 marl if it 
(»u»l6tii largely of tihelU or corals. 

7. Shell Limestone is a rock consistiiig eiitinOy iif 
aheJU or oorata. 

8. The Birdwoyo Liineetonc is a compact Iinio*tone 
whicli lia« crystalline poinW diflet'niiuateJ through it. 

9. The Travertin is a masaiTe hut porons Uinv- 
stnne tornifd by depositions from apringn or struania, 
holding uarhonate of lime in sultitiun, or bi-carbon- 
ftte. Such a rock aboundi; on tlio river Avitio, near 
Tivoli, and is used there as hnilding material. 

10. Stalagmite, i^talactitt?, dcptmitiivna tVom water 
trickling through ihe roofe of linicstuno caverns, 
from pendent t^aican-ous eotn-s and cylindrn* from 
die roofs, which are called Rtnlactilti, and incrusta- 
tions on the floors which are callcnl ntalagmitr- ; they 
aru uMiatly translucent. The vrystHlliNn limestone 
comprehends the grannlar Iimf!!>tone, such as the 
titatuftry iiiarlile, whicli has a granular lextnre from 
whitJ- to gray color. The ealean-ou* du}>o8it« tn the 
thermal iipringa have heen ntuntiont^, and have fur- 
nished food for Hpi'culationaa to their origin ftnd 
oan^e of iheir df-ponit. "We find *onio hot Kpringa which 
deposit tiilioeouA matter, and »oiiie calcareous. The 
Oey»erAorT(>elatid eonuiii Hilieeuiif^eartliii in ^AVoluia 



i»*ir OH uumiuKKS. 



fad rliipoHit tticm on cooling;; tliese deposits exbma 

■«r nti mtKH of kIioqI Imlf it mile in di&moter, imd 

1 thv iWpth of a clvf<: nuitr tbe groat Ger^r, tlitt 

Iticeous mnttor appears to be iiiurc than twelve feet 

1 tltii^'kiitiBs, Tlielinl Hpringe of Fiimaa, in tlm rol- 

M'lie district of St. Michael, one of tlie A-zotes, large 

iQUfkutitliia uf Hilex. enveloping graas, leaves and other 

^et«ble bodies, some of wliicli are still flowfring, 

pn tlie island are seen, froqiieiitl; forming horlzotitBl 

trata. eilicraiu stalactites two Inches long, and cov- 

forecl with small brilliant quarts crystals. The hot 

s of Arkaasas, in thi_- Ozark Mountains, form 4t 

IBstrict of extinct volcanoes; they have furnished thw 

tnthor inrjsi exquisite specimens i>f quarts crystaU in 

"oupt^ for hid own cabinet, and excited the admirtt- 

k>n of the soienttlic and curious world when hi 

^ibited them at tbe L;>ndon Exhibition in 1851, 

^nd the variety of form», as well a^ the eizes and par- 

Ijculnr ap}<earance, cannot be excelled. 

The tliemial spiingn of Primarkoon and Loor- 

)othe, in tho East Indies, contain hc^^idcs silica 

nous Bftlteof soda. 

Tbe Travertin is by no means confined to loca- 

foa** wheru lim^.-*tono di^tncre are known, but oconre 

UdUcrtminTaety in all rock formations. In A.11- 

gne in France, where the primary rocks are destj- 

Bate of litneitono, mtrings abundantly charged with 

{rbonatc of Mma rise up through tho granite and 
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grnaa. In tlie ralley of the Klua, wlilcli skirts tliC - 
Appttaim-g in I»h'. are iniiuneraWft ft|)riitg8 wbich 
have thrown down ftiu^h (lalcnreoufi }>rei; tpital (■« that 
lli'j wliolp firouml in some jmrU nrTiiseany id cuuted 
with Travertin, (ind i^oniKi* hiil!>>w urnlor foot, A 
tmet striking iii«tMiic« of Iho rapid rieponit of t'urhon- 
niu of iimi- from ih-mnal watprn may he iiheervod in 
the hill "f San Viffiiotie, un ttiit bij^h road hcirlweeo 
Kieima anil Koine, a larjje mass of Traverlin de- 
smtifU ihe hill, from the point whence thit Mpriug 
imncs lo the hank of Ihe tliver Onria, a digtaiicv of 
3S0 feut, formiu)^ n niasB of varying thickiioM. but 
Mm«Hmvfl SOU fm-l tn ile]ith, ainl on tin* other aiih- of 
^« bill a siuiilar deposit extondH about half a mile, 
lb parallel strata, one of vrhiuh ia tlfteeu feet tliick 
ktid cunatittiteH excellent building Atone. 

The hot springs of Waehita, hefippc mentiwncd, 
have likewise largo dt.'puaiti> of travertin, forming 
eairarpmcnts along thi< hordor« of the stream, into 
which the hot ^pringK descend. 

Among the bed* of the Potsdam period, the mag- 
HeifmD limMtonn strata of the Qaehcc gronp eontain 
num^nllIe fo.'Wil)', anil thus »how th:it they are marine 
and that they hax'i- the origin of whatever life occu- 
pied the fteai. The extensive magne«iau limetttonea 
of the MittiiMippi Valli^y have the i^anie coinpoaition 
and are similar iti compactness ; the ostnral infcrenoe 
u that thi-y were also of organic orit^Iu. TlvA w«^ 
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UttenaWe regions they da not cont«m « sttiglo 

Yet it h to he rume-mlKTed that thfl sea, wIhkIi grinds 

jiebblcs and sttttd niid inukeft fine snntletr>ii(4, niny 

Also ^in<l nliflb and make an impalfkal>le liinOfti>tu>. 

fTliiit ill aliundantly nxcniiilific'd in RtttaX regions, for 

u large part ot'ihe limeAtonu there made <)t'<n>rAlsAiid 

ibellfl is a^ otnpatit and imfossilifemiia aii tli« uiagiu^ 

Lsian limrvstone in qaestion. 

Ttw »n1y other mode of nri^in i4 by (diemical depo* 
Wtion. Ttiie conld tiot have taken pta<i« in the opea 
l<Ka3, for, owing to the oceanic currents, Uie waten 
lave a remnrkable uniformity of oonipoBition. and no 
Klocal depOBilion can take p1a«o. It reqairea, tbera- 
Ifore, an elevation above the sea and the existence of 
■■cnlrareous tiiineral springs, and springs on a won<ter- 
Ifiillr v'aiit scale, for a formation a>t exteni>ive aa Iba 
Ifi^nuBian UniBstone of tJie Pott>dam period. Sadi 
1 a condition of thinga is improbablo. Moreover, Uto 
Edepositiona frunld have a litruutnrc wholly unlike 
Pthat of the maguesian limestone. Whoever has iieea 
Ithe travertin beds of Tivoli, which are the lftt^re«t of 
I the cliemical oalcareouB deposits formed in the present 
nil appreciate tie wide distinction between tlie 
I mass made up of a series of inci-ustntioiis. earring 
I with all Borta of fantastin irreguIaritieB, and the dense 
I even-grained limestone of the caleiferons epoch. The 
I oolitic etrueturo of part of this limestone lias a parsl- 
llel in the oolitic coral rock of Key West, which U 
Uiio without imiiodded ciinxW or bIirHb. 
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It in ouniiOH to refleet that if the bottom i>f the 
ftqiiatorial 9ea», where atolls nboand, were u[iriused 
■ad laiil 'Inr, ne idiould bi>bo)iI mountain ppiilcB 
and ridgcg composed (undamenially of rolcanic, gru- 
nitiu und other rix-ki;, on which tiihtilar oiaseee of 
limestone would repose. Some of these cslcareoas 
f-upiitn^e wonhl li<; L-ontinnuuH over an area three 
tiliW, others above SUO miles in circumference, whUi 
tbsir thii;knc«s rui^ht vary from 1,000 to 10,000 I 
or more. TImy wuuld c-oiiei^t principalljr of coi 
and slielU — in some places cjiitiru, in othtm brokei 
Iti tli<- lowur rcgioTis of the same contiiiittit, iuid be- 
twfiflii the high table lauds or iQciiuitiuii rid^ieH, Lhcro 
would often ho lio contemporary doposite, or* where 
exceptiouA oeoiirred to this rule the calcareous 6trat& _ 
would differ in their iiaturu as much as iii the »ptK 
of fossils which they enclosed from the tabular maJ 
of 4Mral. It has been observed that the eofter cori 
when they docompoee in the lagoon, are resolved i 
S white mod, which, when dry, is undistiagnishal 
from ci'mmon chalk, atid inference may be drawa 
thiit a recent cretacrous formation may now 1 
prt^n^WA in many parts of the Pacific and lodi 
oneani. 

It iit, however, more than pr>jl>ahle that lin) 
wliioh is generally contained in sen water 
■ecrcCcI en plentifully by Uie t««tacea and corala of 
tbu Pftcifio, may have been derived either from S(»ritu 
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rnJn^ »{■ in ttin bed nf the oi-ean, or from riveral 
hy calcareous ftprinps, or hnprt'pnuled tfiOi linic i 
riv.-d friim iliHiiit«^mtr<<) rftcks, l«jtli V'>le«iiic u 
ll^poRRnc; an<l if this be KdmhiiH). tlit' greatot' p 
pordoti of limeAlnne in tlie more modern foj-matioi 
•s eompar^d to (be moat ancient, will b« espl 
for epringa in ^neral bold iio ai^Ilai^eoiiB. nnd but I 
ein&ll quantity' nf siliceoTiB matter in sulutioii, 
tbts; are CDntinnally Bubstractiug calcareuas i 
from tbp inferior rocke. The constant 
therefore, rtftiaHmiiftte of lime from the lower or olda 
portions af tlie t-arf li'e crust to the Burfncc, luuBt c 
At all periods, atid (liroiighnut an iiidt>flnit« sncoeanw 
of g<-olugical epoctu, a preponderance of caJoarcooill 
tnntter^ in the newer, an contratrted witli the oWw,] 
fbrnintiou^. 

Tb« ehalk of wbieli alltiiiion bae jhst been mildfl^l 
having tb:^r origin likowiBe in the lagoons where lhe| 
tiOraU have been (converted into mud, brdonge to t 
tertiary- strata enlli-d this crctfttieons or <-halkjr grouiTI 
mtd ii> bnt H l!inv.stOne or earbona't- of limp. Al't 
though nanii1l,T soft, This substRnL-e piiFises iu many I 
loosUtieH b,r a gnKinal ch&nge into a eolid «toao oSedJ 
foi* building, the strutiUcation h of'lin oliscnrc, exct 
where rpmlensd distim-tly allernating layers of fliB 
These layers arc iVoiir ^toirci-t distant from eu 
other and from 3 to 4 inches in tliiekneiw, occaatonaHf I 
in continuous tieda, but more froquciitly in tioditlM.') 
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No donlit Bii»ls but wliat Ihe chalk was fortaed in an 
open Hea o!' some (Io[itli, but how mi large a iiuaiitiC; 
of til if |)>'cu1!ar white truhittancc couh) have acuniualat- 
ed over an ercii iiiauv humin-d miles in UiaineK-T rikI 
Buuie ut'the cxtreTiii- jmiiiti^ ul' wliicli an* dmtaut mcire 
Ihun I'KH) gi><)gra))hiuHl uiili-.s from each uther, is of 
thc);rcstest itilcrest and it^ilerivation t'roiii Uicdoi-ay 
of oral* aiid Kholls has given risu to m&iiy [>hili>- 
sophical iiiTOitti^atioiis. The miMt diffinult jirubltitn 
U till; origin of tho flint in iho chalk, whether it uucuis 
in {isolated nodules or ctintiniiou& Invfln, It Aeem* 
that there wan originallv siliu«uuH as we!l a» ral- 
careoiii^ i-urth in the nmddy bottom of thw vrvIaceuuA 
Ha, at lcii*t when the wjuwr chalk was dttposited. 
Whuther both lht;*o oarlhs could have been alike 
tuppliod by the decay of orgaiiit; bodies, may be a 
matter of npecnlation. The flintet which is oontainod 
OS iio'Iuleii in the chalk are distrihutetl in layora 
thron^h it like the hornalone in the earlier linMsitonoit; 
th£!y are more or lees roundeil and often atisuuic fan- 
tastic flhape^; sonietimefi they resemble rolled AtonQi, 
but in fact all arc of concrotinusry origin. The 
exterior of the nodolea for a Uttic depth ia frt^queiitly 
vhito and penetrated by chalk, proving that tliey 
arc uol introduei d boulders or stoue but have origi- 
nati-d whero they now lie, and wu attribute the parallnl 
diHpotiition of the tliutB layors to aaeceiwjve depoaiUoo.. 
Thu diftlanci'ti between the layers must ha.\<& 
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jgulated by the intervalit of prvoipltation, <mdi x 
paFA funuing at the butlnm vt tlie ocean ■ bod qC 
paipy fluid, wbidi did not [iftiivtrute Uio i^njci:-t<dhif; 
wd on whicli U rvatod, ItecMQee the rousulidutUin of 
ibv lant iiaa »o fikr advunc(«d as to ]ireveiit ^och iuter- 
nixture; it reinnim, ther«tore, & singntar jdieuome- 
1 tiot vet Bstisfavlorily »ucounted for. Forlta[M.f ac 
[he npccitic firnvily of tlie tulict^ouft exceeds tlmt of 
fte calcareous partit^lee, the heavier fliiil may bavc 
tank til the Imttom uf each atratum of ^1) mud. 
Enw far and wide this mod has beeu scattered \fy 
oceanic currents may Ite seen by the area over whJiA 
wLit.e clialk preserve!) o botno^euoQii aapovt, tfant 
Wfl can Iiardly find an Knalogoiie diffRvit of recent 
ate ; cb»]k IB found from tin- uortii of Ireland to.th* 
Irimea, a distance of 1,140 geographical initea, wid 
Ktm the south of Sweden to Bordeaux, about M*» 
Ideographical milee. The chatk cllffaof the Englinh 
EHiaunel fonn one great coiitinaoos maafi un butU 
j!de&, in the neighborhood of London and Paris 
latti. 

Chalk forms one of the rocks of the crctactouK 
■riod. It IB not found in America, bnr the enit- 
aooB liinetttone of this formation oompriaes -fmrf 
[toneive bede, and is divided into twu great epOdiB 
-1, that of the earlier cretaceoue, and 2, the e])och 
the later cretaceous; they extend from NevrJerecy 
S..i7fh Carolina, «!(^-," tlio <4iilf l.-n! 
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Uirodgi) a large part of the Western Inferior region, 
oyer the alopes t>f the Uocky Muuntaine, from Texas 
northward ani] far into the Colorado region, on the 
west of British America &ih) Ariitic Sen, but ihcj are 
ttnknown ou iLu Allntitichurden* imrtli of N«w York, 
Tho rockfe uoinpriee beds of eaiid, marl, clay, loosely 
agjiregated shell limestone, and oomp«cl UmuHtone, 
nnd theanndy Iftyei^aruprwinminaiinfr, and arcof vn- 
rioiie colors ; whiti<, gray, reddieh and dark green, and 
though luimetiiuc^ eolid, tiiey are often m loose that 
Oiey may lie rubbed to piecea in the hund, or worked 
■<jnt by B pick and shovel. Layi;rs nf potters' cl»y 
occur in the stiries. 

The murl of New Jersey and elsewhere, wlitch ift a 
dark green sandy variety and forms very extoiieive 
beds, id called Grfenmud ; is a green BiUcKte of iron 
»nd pota»lj, with a (rare of phuaphatu uf Hnic, and 
tLii) makes it. highly valnalde for fertilirinj; parpoaefl. 
The cretaceous formation has u thickncsH iu Kew 
Jereey of 400 to hm feet ; in Alabama, 50(1 to 600 
feet ; in Texas, about 8i>0 feet ; and in the region dt 
the njipcr MiBsoHri, 2,000 to i!,MO ^p'. 

The up[>or or later cretaceous [>ei'iod, comprisett the 
beda on the Alluntic and Onlf horden and in N 
Jw»ey. wbiltf ihe lower are reiiresented in the Wwl 
(tfn Inlt-rior region, including Texas. 

The eretaco«»u§ h«l« of Europe have been di' 
into: 
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Thn lowur cretacuuiis, iniJndiiig—Eii^iuid, 
^he lowor rrrcviisonil, 800 u^ »00 f««t ilik'k, nnd In 
^ther rogioQH bed* of elay aud limt-atun*', iiomelimm 

3. Tlie roidiUe (sretai^eons, inclndiii}; in Elig- 
md — a, the clavey beds or luarla colled ganit, lAO 
Ifeet tbiok; and &, tho upper greon»and, 100 feet 

iiiok. 

8. The upper CTotaceotiti, including in England the 
I buds of -i-halk, in all about 1,200 feet. It mmsiats o^ 
1, the lower nr gra_T chalk or chalk marl without 
I flint; A, the white chalk eontaining Hint; e, tbs 
iMacatricht hcd», rough frlnble limeatonc nt MaM> 
Itricht, Denmark, 101) feet thick. 

Ttie life of the oretaceous poriwi in Enrope reMiD' 
I bled that i>f Aiiiert<:a, hut was far mnre abundant, 
I Nearly C.OOO Bpecie^ of animals have been deecribed, 
I more than half of them niolluttRa; whereas, in Amer- 
l-ica the whole nnmber does not exceed S,UOO. 

The ^reat Interior Contineatal basin, which bad 
%twti « limestone-making region, for the most part, 
Ifrom the earlieat ]>eriod of the Silaviau, wne ettll hi 
■its eoatbcrn part, as in Texa£, oontinaing thu same 
vork, for limeatoDes 80 feet thick were there formed. 
iTo the north of Texaa, where tie waters wcreabal- 
llowor, there appears to have b(?en none of the ecfaiae* 
I dentis, corals, orbitolinae, &e., which were commflo. 
tin TexoA. 
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Hflviiig elated nf tlie extent of the (■letaeMiuc or 
flialk t'oimHticiii a» >it' n recent ori^^in of ineeuzoic 
time, w(' finii bethre onr doont the limestflnps in targe 
di'posit^i oil the verge of the azoic riint). 

New York Itdantl. wliieh i« abmit 13 inilps ioiig, 
iKiiisistK of eight ditforent formationf of mt^tutnorphic 
Tocka, (h. temi first pnnxised by Lyell, nf the alWrwl 
otratM of the aedimentary ropkR,) ainonp whicli the 
hmentone repreoenta a very coimpiciioufi })ai't ; they 
an;, according to OoEzens, as follows : 

1. Gnuitti', bcgianitig at 28th Street, a little eaitt 
of Sth Avenue; nuining Mi North Riv«r at 384 
Street, nj) t«i 00th Street ; erop* out at Sfith Street, 
near the Orotin Water Works Ucceivinp ReMrvnir. 

2. Syenite crops ont at the north edge of the Ser- 
pentine, probablj' but a lioiilder of greeimtone. 

a. Serpentine.— Belwwn 54th and «2d Streets, the 
shore and 10th Avenue, tbnr or more small knolU of 
black aerpentine arc visible, with ftcale? of silvery 
ssd goldon talc, aec^nipaiiied by a rein aliont IS 
foet wide, of nnthophyllite. This rein ifi in a vertieal 
[HWition, anil ]u.-tinolite is found etuboddeil in the ser- 
pentine. At tlte south end there is a rein of earhon- 
ate of iime, reseiuhling mnch a rerde antique, on 
aaoottnt of containing small specks of 3er)kentin« dif- 
FiiBed tlirongli it. 

4. Gnei«. — This nx-k ik more abundant on the 
Muid than any other ; beginning at tJie Bal 
13 
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whii^ it ntid^rliett. iiittv lit- mjcii iil Kast 14th Bn 
and 18 ft-et hvUtw the sm-taco in 8tli Street, It au- I 
dnrlieii GuveriKir'^ Uluiid ut ilK iiUMt eiiiitheru nxteut, , 
passing thruiigli Kow Vurk Island, and rntiniog J 
tlmiugfi tbo greater part nf Wi-stcliester O-iiiidI^; 1 
fonns tbe r<M-k at tbo i^tritiui cftlleil IIt>ll>Oatu, and 1 
tbdu underlying Long IMutnl. Tbe gnuitjs of Xmt,] 
York Island is h peculiar variety ; hti& uwr? inicm j 
tlliin CMmiriiiii. 

5. Hornblende Slate. — Tbis rock is associated witb I 
tbe t^iieisa in many porta of Uib iHland — at Bpuyteu l 
Devil blnlT, at ibe north end of the Island, nnd at 
JtfanbattanviUe. 

6. Qwarta Roek.— On the 10th Avenue, near iOtb 
Street, veins of quartz of various tbickneaeea, gray J 
and granular. 

7. Primitive (BiMjallod) Limestone, of ICingabridge, 
16 a dolomite, and has all the varieties of white, gray 
and lij^Iit blue, granular and coaree marble-. It hfr- | 
gins at the south end ot Djkeman Farm, and i 
through tbo middle of the (eland to Spujten Beril ] 
Creek; the formation rests on granite, 

8. Diluvium.^ — This formation eovers almo&t all I 
the Island; it is 100 feet in depth ou the lower end I 
of the Island ; there are found types of all the rooka j 
of tbv valley of the Hudson. 

Dr. K. P. Stevens states that no where on the £&ce 
of the globe could such numerous sections of motOr^ 
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■phiv I'ocks lie seen in ^u eusy niiil av(;iw8ibU> s 
r ii» on the upper end of our IsUnd. We find 
f. furmiii^ Ihu itinin iimra of the Idantl ; tben 
RconieH l)ie granite, honibk-nde, anthophvllite and 
TiWliCT miiiSCB. Tlie liinv«toiic is found indcpRndent 
oftlie large deposit «t King»bridge, at 132d Street, 
eaet of filli Avenue, reposin}^ eonlonnalilj- upon j^ieiss, 
vhich is a continuation »ontUwftrd of the limestone 
of W<stche8t«r County, Between 4tli and ;id AvB- 
uoee, Kast 123d Street, another bed of Hiuostune, al- 
>}'il the {gneiss eitiier on tlie eaetvrn and wfistern 
inke. In the excavation of a eidvurt in East Both 
between 3d and 4tli Avenues, the anie of 
meetvtic. 18 feet l>erieutti the 'itreet, was vieible. 
"bis fold of limestone has been cut through at the 
Montatik Steel Works, on the mainland at Uott 
Haven, where itit base is lOO fnvt wide and ^ feet 
high, and lai^e massee of limestoHC were Been thrust 
into the Bolid giieiM. At Melroee, another bed of 
limestone, traceable to the Harlem River, aa well as 
at IIa»tiugs: the largo bod underliee the Harlem 
Eivor, cootinuiug Eouthwarde. 

Dr. Stevens has good geological reasons for infer* 
ring that the North River flows through fractum 
and abrasions of fuldi< of gneiss and limestone, frcRn 
Uaverstraw Bay to the Narrows. 

Limestones increase with extreme sIowlesB 
fi«? to ton feet of fragmental depmita will accnm»sS 
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wliilti uiie of limestone is formiug. Tim vi 
fi &iutuiiu;d br t)iu ratio iu au^ given period Ixttweeii 
tlje fnt^TiitintMl rockft uf tlie Apolacliiiint antl ttte 
]imefttoii«8 of tlis interiur baeiti. It may well be hat^ 
Duticed that the didorent kiuds of roekf) have beflgp 
ooiiveiiieutly divided into tragiucntal aud iTr^talliti? 
rocIcB. The first are made up of {tebhles, ouid or 
jday, either depusiled an the fiedinient of moving w#- 

Conned and accumuhited thrtfiigh other . 
ordinary ci>ngkjitierated ^andtitnoes, vl^y 
rocks, tuftw and mnttf- luuaatimvu. The Urgur part of 
tlie roeke here inclnded are made of soiliinfatu7 
tnnterial, and are commonly called Nediinentar; 
TX>cks. They are &tratiticd roclifi. that 'is, t'i>a8tBt of 
layers spread out one over aiiutlier. Itfnny uf them 

foseiliferoQs mcke, or contiiin foR^ils. Ill* , 
oryatalline rocks have a cryRluUine iimtead of ft 
fragmentary character. The graiim, wlien latgs 
enough to be viAihle, are crystalline graine. and noi 
waterwom particles or fragmcnti; uf utlier rookftr 
KUoli as granite, micad<rhi«t, hufalt. Tlu>y may hsva 
l>een crystallized either from futtion like lava or 
l)asalt. when thoy are cAllod igneoiia rnt'kii, or Irom 
Bolutiou or with some limeatuneH, or through long-ctHi- 
coutiniied lieat without fnition. By this nidtliod 
sedimentary beds have been altered into granite, 
gneiBB, micaachist, and compact limelune into iitatti- 
Vy marble. Wlion a bed originally tediiuentary b%s 
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been motftitiiHT>liosed into k crystalline one, rdcka of 
this kind are called, metatnorphio rouks. TIib former 
dtviBioH of the rocks in at^iieoue, volcanic, plutonic 
and metamoriUiic wu& iiiadw iii the infancy of science, 
when all formations, wlietlier utraHRed or nnatrati- 
(led, earthy or cryftalline, witli or wilhont foMils, 
were alike regarded aa of aquooiiA oriji^in, 

A separate suMipision im made of (lie cnh-an'oue 
rockfe or liniestono, which are mostly sedimentary in 
original accmn illation, hut generally loen that a])peap- 
ftnce M tiiey solidify. The rock maMes of the gluhe, 
occur under three comlitions : Ut, the atratitieil ; 2d, 
the unKtratitied ; and M, the vein condition. The flnt 
m«y be oonsidere*! in thc^l, the natHre of ntnitilicii- 
Uo« ; 2. tlif stru(;tnre of layer!* ; 3, (li*- positiuna of, 
«trata, iheir natural p<«ilioutt and diBlocation*' 
the general arrangement of strata or their chmnotoj 
cal order. 

By rhronolof^ica! order is understood tliis arrai 
tnent of the rocks of the diflerent continents 
chronological Kerius, 

We found that North America has »ome large 
bUnks in the eerier, which in Huropi- art- t'nll; and 
in thit way various conntrie!' are contributing 1o itfl 
perfection. The acrifs has been divideii 
baaed on the progre»s of Hfe : 

I., The Azoii^ agi-, containing no iracei* of anti 
life. 
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11., Tlic Silurian age, or age uf itii>i iiiiliiv tite 
loollnsks being tbe dominant race. 

Ill,, Tlie Devunian age, ur age id' fisliis, where , 
fitting form the doininant race. I 

IV., The Carbon I foroiis ago, or age uf stTigeiU, 
characterized by coal plants or aerogena. 

v., The Reptilian age, reptiles the ciominanf r»ce. 

VI., Tbo Mammalian age. niniMnal* tin- .i.-niini-tit 



VII., Tlie age ot'nmri, 

111 order to explain these divih^iuiim mon? lully, vt 
will state ol' the thicknosd of the ttlratilied ruvks. 
The whole thicknesti of th<j rocks in ihe twried U 
fifteen or sixteen niilea ; but this inclndee the Bum of 
the whole gronped in one pile. As the iterie* lA 
nowhere complete, this cannot bo the thiokne«» 
observed in anyone region. The rocks of New Twlr | 
down to the azoic, counting all as one i^erieB, Bte 
aboat 13,000 t'eot in thicknees. They include onlr 
the Silarian and Devonian (excepting the tria»iic in 
the -southeast). To the north they thin out to a h'w 
feet, while thoy thicken southward towards Peue^!- 
vanla. The rocks in Pennsylvania Include the car- 
boniferous, and the whole thtckuose is at least 40,000 
feet. In Virginia the thickness ia still greater, but no 
exact oatimate b-is been made. In Indiana and the 
I other States west it is only 4,000, althongli exteuding 
to the top of the carboniferous. The greater |iftrt of 




the continent of Nortli Atncrioa, east nf thf; Misnis- 
aippi, i^ destitute ol' rofk3 nltuve the t-arbiiiiiieronfl. 

Td Eiirojie the rocks of tlu; latir periods itre fitr 
more cotiiplelQ than in North AniericB, while the 
older also, acc^urding to tho etitiiiiHlcM staled, exceed 
the Atiierican. 

In (ireat Rritiiin Hie tliickiieH* to the to|i uf the 
carboiiit'uroiis is over 60,000 feet, and from tLe cari)o- 
nifenniptothelopof tlifl eeritJi tittle lees than 10,000 
feet nioi-e. Thi« amoiiot is the num of tbo thickoat 
deposits of the several formations and not the thiok- 
neas (>btt<;rvod in any particular place. 

The ag(* hIiiitc! referred Im belonpiiig to rocks such 
as the Hj^e of nudliiska or siluriaii and the a^e of 
fishes, &c., we hav« another signification in them, 
aiihdivieiion of geological time, itnch as: 

I., Azoic time or age, meaning absence of lifBw.1 

II,, Pidieozoto time, or ancient life— 

1. The age of moUuiiks, or Sllnrian. 
3. " " " fi&he», or Dei-onian, 

3. " ■• " coal plants, or earlionifeM 
lit., MedOKoio time, or mediwyal age, 

4. The age of reptilefi. 
IV.. (lenozoio time, or recent life, 

5. The age i>f mammab. 
v.. Era of mind, 

, The age \>f Man, 
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Wc IiKVf! al«o t.hc suItcliviHiorM iiitv ]>eriod&, epoch*t 
I'Aiid-, aucurding to Lyell, alftu lliu Koceiie, MiiK'eae 
I aud Pliocene snbdivisioitf uf thv n^- bulnrtging to tiie 
[ Tertiary poruMi. 

UoTC lung ^^I how lar apart time was required uf 

tiie creation an<l extinctiun of these periods we hare 

I tiu defi«it« (iattt to show; hut all the facts of geohipT 

[ tend to dictate an antiquity of which we are bef^iti- 

uiii); to form but a dim idea. Take for instance uno 

ingle formation, tlie chalk of the Enjrlieh coaKt, 

' which conaUtM entirely of Bhelle and iragment« of 

sheila deponitcd at the bottom of an ancient Rca, far 

away from any continent, and take ihe rate of depo- 

Bition at 10 inohes' in a century; the chalk » 

more than l.OCO feet in thickni-.4s, tiiid would have 

required therefore more rhan liO,0(HI yearn for its 

I formation. The foasiliferoiig beds of (ircat llrittun, 

whole, are more than 7,000 feet in thickucub. and 

[ many which within the United States meiisiire only 

b few inches, on the continent expand into strata of 

I immense depth, while olhere of great importauco 

elsewhere are wholly wanting with ne (many epocha 

[ in tlie Jnrassic period); for it is evident, that during 

[ all the different periodn in which Great Brittain hac 

I been dry land, strata have been forming elsewhere, 

[ not with ue. Many etratii now exlHting liavo been 

Lfonned at the expense of older oitei); thus itll the 

•av^ itt the aouUieaat-ot £ii(^aDd liav«'bMll.> l 
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prociuiied by the deatructlon of chalk. ThU again is 
a rery bIow procoss, A pliff oOU feet hijrli will ho 
r worn awiij* at the riite of an inch in a ceiiliirv. WTien 
k&It of cliff has taken place tho fragraentB perve as 
tproteetiou tu the coaot, until thev haye been grsflii- 
y removed hv thi- wave. The Wealden Valley is 
)r-two inihMi iu breadth; oQ thrac data it. has 
I calciilatod, that the denndation of the Weald 
; have rcqnired more than 150,000,000 of yoars. 
it preceding the appeiimncc of animal life, wg 
lt\y know that our globe was at one time in a ntute 
r iintvcn«Hl fusion, and that the eryalaline rock^ 
int a proeew in which sand, clay, and h'me- 
fitone were deposited, and tlieae materiaU fonued the ' 
original (rrwst. 



The Origin of tJi« AiialUs Contained in Salt 

Tlie two alkalies employed in the raannfacturv of 
plicate are potaah and Boda, the oxidee of the metala 
Wtaadnni And sodium ; both of which were discover- 
' •d in 1807 by Sir Hcmphbev Datt. TIiot were 
decomposed by him by means of a powerfnl galvanic 
current. Before that time all alkalies and alkaline 
earths wore eupposod to be elementary bodies. The 
metals h&ve aince been prepared by heating 
I iron retort cither the potash or soda, with cU 
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J u lii^b teraiierature. By this process, tlie uartia 
41 the high temperatare, is able tu take tliv oxygon 
I the ]MitB£b or noda, forming a carbmt moDiixidtt, 
^hich Gdcapefl as a ga^. while the metal, either i>nta». 
nr (MxliatD, being volatile at a red beat, dibUUs 
The preparation of the» metals is attended 
rilji many difficulties, and reqoircB special prenait- 
toU8, ae the vapors wf the»e niotaU nut only take fir© 
irhen bronght in contact with the air, but decompose 
n'at«r, combining with the oxygen, and liberating 
hydrogen; ben^e the nielallic vapors muttt lie cooled 
with naptliH or petmleiim, which do not cuntain any 
oxygen. It Is indispensably necewary to distill the 

■ metalB n second time tor purifying them and freciDg 
I thcin from a Mack explosive compound, which invari- 
■«bly forms iu the original preparation tuid lias canaed 

[several fatal accidents. 

PoTAssruBii. — Is a bright, ailrer white metal, wlucb 
I can easily be cut with a knife at the ordinary teuipera- 
T tore, is brittle at 0°, melta at 62°.S FahrenhL-lt, and 
Ldoei^ not lieeonie pasty before melting. When heated 

■ to a temperature somewhat below red heat, potasfiium 
1 •nblimeH, yielding a tine, green-colored vapor, Thi» 
Emetal rapidly aUorbs oxygen, when exposed to the 

and becomes converted into a white oxide. 

Tirown into water, one atom of I'otassium displaces 

me of hydrogen from the water, lonning potaestQDi 

hydroxide, or potash. This takes place with sDcb 
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fori'c, tliat tliu heat <levcTo|)ed !>> Kiitlieieut to ignite 
the iiv.lrojii'n Lima net frtx. and the tittiao ln-comoB 
tiufceil with llie ]ieculiar purple th&t in chftragterlfitiu 
' tbu potiktaa compounds, whiUt iJic water nttiiins 
II alkaline roation from tlio potaflh which ia loriiivd, 
PotaHAJum alMo rorobines directly with chlorine, hu]- 
phar, and many other uon-ini-titls evolving heal and 
.light. 

The i>riginiil suitrvf ^f iiutoneiiim uui upon ltd v is the 
wftlei^ar of the grHnite rocks, (^ontnining IVom icii to 
elve {>er cent., and inioa, contaiitiug from five lu 
t jicr cent, of pota8h. Up to tht ]ireBeni time tliifi 
e lilt; not been iiHcd for the niAiiut'actnro nt' the 
BKiurit 'ialt«. fur the reason that tiu ch€>a[i and 
f mode ha« yet made availnbli- tor nttparating the 
pola»h frmii the nilicic acid, with wliidi it if com- 
hined in tVltipar and mica. The grand natuml Mmrce 
frtun which tlie supply of jtotuah in obtained \g. the 
astiefl <if wood and other regetahle matter. Tlie 
pQta~ii)iin exists iu thi? plaiitH previous to rtiiulmstion, 
liftviug been alMorlied by titein iVum the aoilit in 
which tliey grow ; the soila obtain the potash from 
the deeompoeition of rock«, clay, et(!. It is also 
foniid, cuinbiupd with other 6nt)etancoa, in nea water. 
Potash is DOW generally obtained from the aohefi of 
plants, from which it is leached oat, or by filtering 
water tlirongh them and boiling down the clear 
-li^Bidj wliich, on ovaporatiou, produces tlie ( 



riKIOtaC OF Tllfc AkKAUW 



tDliivh, whi(^tl ifi tlien |>iuitie(I. It DM-d l» be mma*- 

ihrturcfl ti> apreat oitwit in (lit' Stxieii of New York, 

OMii tioil Slirhigiui, ktkI wiu cjilkt] girarl neli, and 

irhvn pprfvcti)- reliiiH, ihthtI ur jxit tariar. (iniue of 

! othur ptitaitsiutn Halte, Hiteh aii Uie oitnte mrd. 

^lorii1i% lire tbund iu lar^ qniintitios in varioiw 

PooJilitieA it* (t<>ponitii vD the f^nrfoct^, or in tlie interior 

F ibo eartli. The sourws of nitxate of potash, or 

taltpetre, have been BniBcieotly well hnown. The 

ifaloride of potofiAinm ocunre in bede, tog(>thyr with 

rock l^slt, in Sts&srnrtit, near Halle, in PrnBsia, in 

liiJonEideriible quantitiet^, an<l is larg^lv ornpluyed br 

gunpowder manufacturet% for the eouvereion of liH* 

of soda into ttmt of {xitasli. l^iere have hMU 

talreadj deecrihed thirteen vanetiei:>, all contaitiitig 

f tiie rhloridf with the bhU, The nitlizalton of ma 

water for the cxtcactlon of pot-ash eaite it^ about Ut be 

Ptried in Europe on a lar|;;e Kcale. All potaesinni ea]t6 

I Boluhle in water, and impart a violet oolor to 

■iUnie, The epectrnm of this tlanic is iliatingul^hed 

why two bright lines, one red, and one violvt. 

fioDiiTM. — This metal resembles in external appear- 

loce the metal potassium. It in, huwevor, procured 

I more easily than the latter, by reducing tJic ttarboD- 

! of soda in the preaenee of carlKtn, It i« now 

' manufftctureil in lai^e quaiititie^ for the preparttioa 

of other metals, eepecially magneBinm and alnminniB, 

M-potaesiam was formerly used for the same pnrpoaa. 
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Tbe metal diittillA over, and ia uoiideuaed in i»Btro- 
lenni. It is a silver-whit*? metal, snft at opdiiinr)' 
toniperaiure, inellini; ut ^A.tt" and viil»tilizitig below 
1 lioat. When thrown apon water it floats antl 
ipiilly dccunijioBeg tli<' samu with dWiigagennmt nC 
Tbydrogeii, soda being inntied. If tbf water be hwt, 
•ir he thickened with etarch, the globule of the metal 
hecomee bo much hcnl<>d ai^ to eiiahlo the hydrogen 
Ut take tiru. 

The CoMrovKDB ok Sodidiii are very wjdi'ly difTased, 
being eontaiiied in epiormous quantittts in t}iu jirimi- 
tlvo gr«tiitic T'lcki. Tliey iire readily obtained fWtn 
aua-wuler, wliieh euritains nearly tliree [ht cent, uf 
jitrid(!of Hudiniu >ir thu coinmon »altul't]ie kitchen. 
!her« arci large depiKiitM uf salt in (Jalicfa, fniMia, 
l^Qgland. and tlii>^ cotmtry, (ue in the cute in Lonia- 
iana and Nevada and on tbu i^and of San Uomingo) 
_ and it whs formerly obtained IVom lliv a«hc9i of sea 
, or kelp, in tli« eamc manner a« potash iroa 
repared frfnii land platitn. At present, however, 
cnrboniiti; uf Moda iit manufa^tnrcd on an uior- 
inou^ly large ecaie from the aea-««It. («peeia)ly in 
England, and is known in e<tinmerv-e m soda-Msli, 
ich ia indisj^venMible in gluss-mnking, soap-manu- 
re, bleaching, and for variouB other porposefi in 
rte. "So leee than two hundred thonsand ton* 
It are annnally consumed in the alkali wortts c^ 
»t Britain. 
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l-Stxla-ash h pri:\>hK^ from seK-eall by » Mrieft 1 

leiiiicttl o|>erati(itii^, sueli lif tliftt of Uitr productiun 

ttlio ^iilpliatvtir f^alt-cake, uiir] rlic re^lur-iion of tliM 

It Boda-twlt. The tirM U nbtained !ty Iieuting nil of 

Criol with common salt, in a rCTerberatorj furnace, 

^ereb,v the sodium ie separated froiu tlie clilorioe 

btti whi(!h it ie combined, and niteg with oxvgen 

md gnlpliiiric acid to form anlpbate of hoda. or anhy- 

9 gtttulwr Bait, The liberatetl eliiorine combinee 

ViUi the hydrogen of the water contained in the sal- 

pbiiric acid, to form liydroehloric atnd, which i» 

collected as n coiitinurcial article. The Hnlphutv of 

ntda then iitnlergoo' the second prueeaBof pnlverieing 

) Hame Ualt-cake) and heating it with pnlvurized 

ililk Hnd chai'coal. The product is called black-aeli, 

jr lixiviution and evnjioraling ilown the sobition (tlie 

tattid air passing over a leaden patt containing the 

uid) and calHning afterwards tlie rei^idue. the 

ft-nith of coinniorce ie obtained. \i contiiin* from 

1 forty-eight tn Hfly-six per cent, of pure caiutic 

, coinhincd as carlionate and hydrate, the re- 

faafiKler lii-ing iinpuritieE, coustBting generally of 

^lphat«, 8ul]ihite and chloride. If hoda-sRh be dls- 

jolved and the saturated solution allowed to Htand, 

lirge transparent crystals of the hydrated itarbonat«, 

I soda crystals, are obtained. These are 

bwften water for washing purposes. 

nate of soda also occurs in certain localities 



1 an I'ffloivH-eiife oil tiiu soil Jiiid in flu- \w\h wt" 
drifO nil \a\iw. 

Silica OK Sand, Gkcilogicallt, CtiEUirALLv ano » 

TKtUINIOALI-r CoKStnEKEK, 

[RnA hetnte the rulyloebnic Innttuio.] 
Sand is llm term generally Applied to all powderod 
stone, but pure gaiid coiidUte ot'particleaof qiiartx, silex 
or silicii, wliich ia coiiipoeed of >>ili<:oii and «i.\yf^n; 
»ud iu fthomical eynihol, iiiider tlie ni-w Htoniic weight 
{ givvn tw Hilfiion, in Si, (),. Tlieev [iftrtidw, which 
are wore «r lefui n>iindeil, art' of a white, (^rRV or 
grayiTih red I'olor, arid arc* iiiniiRstiimably derived 
origiimlly fWnu u compact nn-k, called tin- ^Hudetoae 
formatiun. Sand may, however, lie graiiitic, coii- 
titining p&rticlett of felspar. This in the tiwe when it 
ha^ not been exposed to atnioiiplieric agentM lung 
enonjch to tlenoinpose it. Sand eonsixting of nngtilBT 
grainn is inoKtly ituiploy^l for niortar or luiilditig 
purp'iseit. The rock called enndftone U made up of 
af^lniinatod aand or pelililoM and fragtni'nlB uf the 
aanie. It may be a iiilioooiit, grnnitie, iKirphyritic, 
lisealtio or nalc&reona sandstonn, aeeording to the 
tnal^-rial whioh oocura willi it in nature: and it tuajr 
be a compact, friable, fcrrnginoun or uoncretiuiittry 
Baod^tone, according to ite stnicture. Again, if the 
undetone glistens witb»caIo8of niica, it iscftllod* 
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utfK'tx* madBUtne; ifcauub clay is uiixetl willi tliu 

fad, it » crIIimI an argitlat^rms sAndetotie; niid if 

t coDtniii)) Uvw, it ie calleil amrlf santUtoDe. If 

B quurtx or wnd peebleii are rounded, ami »rc held 

;vllii>r in ii L-iin)£l»raerate, the reftiill ie csIIim] « 
mddiiig-fitoiic ; and if they are aiij^ulitr, a hrctxia. 

Tbe flexible eandetune, or itacoluniite, is a Holuetoee 

u-tzroek. 
- Baltratonc is a nelliilar siliceone rodk. 

The miUstono, or gritrock, is composed of ailirootu 

ibblee. 

Bilieeoiis fichist !b a flinty <]uartjt rock. 

tlsAper rock is likewise a flintj* siliceous rock. 

Obsidian volcanic glass, or pumiccistoiie, pitchstone, 
jtearlstond, are all siliceous or sandy roeks, having a 
volcanic origin, 

Sand, if transparent, licare tbe natni> of tinart:;, the 
constitnent of a great many rocks, of both the primi- 
livB and newer formationt. Quarts crystiillizes in 
iv sided prisms, with no apparent oleavaj;!-, of all 
'legreesof iranapareiicy and opacity, and of all colors, 
fri»m white and yellow green to blactc, with inter- 
mediate anietliystine, rose und smoky trnto. Pure 
pellacid quartz iis called rock crystal, or pure silioa. 

Quart/. 18 infusible before tlie blow-pipe, but wlien 
beated with soda, fuses easily to a glass. If quartz 
has colored bands, it is called agate, and witliout 
Lauda or clouds, it is cJialcodony. Wlien ouuisiv^ «f- 
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dark itnil ilnll (;olar, witli trunaliK-oiit edges, it is 
called flint; if wjtb a eplintorv frachirf, it is Iu>nt- 
atoiie. liko the Arkansas wlivtutoiio. Wlicn it is Ktlll 
more opaijiie, or lilHuk, it Ik the Lrdiiiii eUmtt or 
baesiiite; of a dull red, yi'llnw or brown color, bU(I 
opaque, it ik jiuipisr; whtrii in a^^grvgatcd greiiiK. it is 
called quarUitp, and when in Ioobo, incohiTcnt graiiu, 
it i« the ordinarv sand, which iv rrei)itci]tlv rraite- 
liurrnt. Saridstom- Kdonps to all agw, fn>m thf 
lower silurinti to the niiwt rt-cent jKTtixi, but Ihe B»>ic 
roekti, which are nearly nil r-ryNtailiiic, contAin Mutm 
sandi^toiie; and lhi> indamorphio, which mk thu mcxit 
ancient rocks, and cMinpriw granite, gncitiR and ttve- 
nite, con»i«t6 larfToly of quartz. Certain dark red 
aaiidfitono known a? ihe freestone of New .lersey 
and ( 'onneuticiit, and the general term, new red Hand- 
atone ia applied tn Uiib lormatiun, which it> more 
recent than i^al. while the old red sandMone lim 
beh.w th<^ coal. and above the ^reai lanrentiaii for- 
mation. Freestone in an excellent building material; 
in HvK York it k nsed more than an; other ittniic 
Triuitv chnreh, in Broadwav, and many other palilie 
and [>rivate bnttdiuge, wrve as examples ; alM> tlie 
jfo-ati-r part of the flagstone*, wliieh are brought to 
thi» city from Connecticut. 

Tlif (Trecn aand of New Jersey, which haa Ibr tlie 
laat thirty ^vars enhanced tlie agricultural proA]*erity 
of tlie lands of that titate, and whirti belongN to tli« 
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U»croa» formation, is a sandstoDe contAinin}; irun 
kd }iot««b. 

. A short dedcription ntav prove iniereetii)^ : 
r Ago and ngeti a^, in Ibe roi^te of gfolo|^Vul HiitU 
ni^. an orean lapped tli^ margin of the land tbat 
•ndR from tbe (irnt to Uie second city of this conti- 
Thp line ihat connects New York and PbiU- 
Helptiia, wben sLratght drawn, will be Been tn cnifls 
tbe Delaware River at its eaeiermoat anpK jiiBt south 
of Trenton. Fn tbe period referred to, HOcb a line 
•ouM have aCretcbed mostly on drj- laud ; but for a 
: iif tbi> dUtauce it would have orosiied fritba attd 
s of tbe Bea, and broad marine swampft and mead- 
Ws and lagoonA, then growing rank with strange 
(era. Il would have pattfted over broad readier of 
bftrui rihoHl water, in which huge saurian reptiles 
[sported, and along oozy and nlimj beds, where 
peat turtles were sleeping, EnortnmiR sharks, also, 
lltrtod after their prey through waters lliat teemed 
rttb Bcaly lit'L, IKiwii at the bottom of this ancient 
a there were nivriads of minute creatures, of shape 
nd in size not unlike a tobacco seed, only a step 
Ivaneed from vegetable lift- in their devetoptnent 
nd habits. 80 low were they in tbe scale of being 
the naturalist still expresses a doubt whether 
bey had higher than n v^etable life. But minute, 
pmblo bihI beyond the ken of any eye bnt Ihc All- 
were these microscopic atoms, — thme liiijh 
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aiiimaluulM — these many ehambtred organt^nH. ihoy 
wtTo in tlieir way vastly ninrc useful than tlio giant 
re|itiUut that Ewam nver thetii, ami fiprawle'i m tlie 
mnti through wIiilIi thoec little shells were dispersed. 
Fur now that alt thin dim and ancii-nt life w exhumed 
from its geological gfHve, now wlien the spade of the 
lahorer Uirowe up I'iay, and Hhcll, and innd, and c\vw 
and tooth from tlic cool. buuIcpb depth** where thoy 
hflvv sluiiibf-Tod, heaven kmiwe liow \img, we find 
that those initCB and piu-huads of the old o«t>an hare 
left n* a hroad, dcup and uxhaustleea bed of uiaterlal, 
ns valunhle iu its way as tho vein of silver in the hill, 
or tbp stnituni of iiosi in the nu)UQtai» tiide. The 
greatest of the natural lawn are few and simple. The 
Knn is, and evor ha» been, the grand 80fin% of light. 
Afar (uii-k in thono oycles, compared with whi(^h the 
period of humau history is as the spun, of u niauV 
hand in contrasl mth the breadth of a {^ontinent| 
sunlight was drawing earhon tVnni the air, and buil^ 
iug, cell by cell an<l I'tKit by fool, grvat tropiciil 
forests, rieh in every form of vegetable life. By 
oraalies and earth qiiaken, tlie date and extent of 
which L'an tifver be estimated Ity hiiiiiMii geol<^r, 
th«se forests with all the opiilenee of their vttgM«bI« 
giory wore i>lunged into fatbomleas pits, overwhelmed 
L with mountains of earth and stone, and deluged with 
I T»M avalanches of innd. CoTnprwsed by ttie nsM- 
I Above and roasted by the central lires, thwe atitHent^ 



s Vftn cniivcrted into ooal meaoara. Mid now 
r tlrivv our iiiillions uf hpincllee, ve spred afrmati 
oceuiiK. wc Hi>an crtntinenU, we drive printitifr prpusea, 
Slid lif;lit our tttudien with carbon neparKted fA> long 
ago br the ^^at Alchemist, and stored iii thU mys- 
teriouci way tor the nse of iinSom milliung af tiieu. 
lu tlif &ame way great luagazinee of |tlaiit-lo(>d have 
been prepared by the action of obetiire animal life, 
and by Eiiiiilar conviiUioiis tir slaw iipheavfilit, gar- 

tid ap for a future agricuUnre. 
ong and careful research may evcutuHlly dtwlcwe 
preeist' contour of this ancifut ftea-Fbore. Al! ve 
now know, is that a subiitance we rail greensaud 
oeeiirs llirnughoiif the u-relacoottB lielt of Xew Jersey. 
Itiaw a line from the eliore just sonthof I.ong Braudi 
th New Brnn&wiok and it will run across the creta- 
i-ei'iis bed at right angle*, and cut three distinet lieds 
t>r hivens cf greeiisaml. The marl nr greeuHand was 
prolifthly deposited at three Kpoi-Im, and the different 
layers represent tliree periods of change, by which 
these bedK became submerged and covered wil h Band. 
Of course tJie depth of water, the number and size of 
the organic ereatures, and the amonnt of vegetable 
d«l)rU wan different at various points along this 
margin. Where a harbor was deep, concave and 
laiid-bxrked, the dcpoMt of mod would be dee}) and 
even. ThL- little polythaliuia would multiply aud 
intrk nndiotiirlted, When such a l>ed became ovtu^ 
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whvlmHi witli a iiiag>( of ■■cchii ttnitd, we ^iiould 
ex]>7Ct tn tlud B layer mtiuj t'<;et tliii'k. uliku in nil it« 
pArU. Kiid ci|iially ri(;li in HniniHl renittiiie. Ttiut U 
tlw description of the iHi^t nmrl IjpiIs hi^ yet ancov- 
ereci in New Jersey. In waters that were shosler or 
uearer the margin iinil overlmng with foref.tR, or 
wWre rivent brought duwii a inivefl deliriti and some- 
times flan» it rudely uiid eurncliiiiiM laid it quietly 
ii|>oit tlu: Ixilti^iii of n bftyor Ufruoii, we shoald «xpect 
s dtaotic Mini irri-^iil»r deposit. TliiH i» juat the con- 
dition iliot^luAi'd by tliv «)>iido. tlie borer and the 
excavator in lli«f marl beds of Now Jersey. Marl aa 
tt deposit iti tbe cartb, Iiaviug more or Iwk value m 
a fertilieer, iiceurB in many parta of the world, uid 
Im Iwen in ute by the farmeiit of En^^land and Franct 
for several generations. But the New Jersey depuftit 
ifl <]ui(t; different &oni coinnmn marl, arid iniieli more 
valuable. By the word marl the I-Jiglinh ^^bigist 
an<)or»tands a bed of clay or altmuna mixed witli 
sand, with considerable csrltonate of lime. Ou auib 
r«(|iiir>n^ ainminu. Hl^ most aandy landr^ and where 
luiiti i>i not abundant, such marl iii a useful appliOK- 
tioti and pavA tor tranitp'iirtinK short dietanee^^. But 
it ia l\w frnvtiAMfl, tbe result of the life aud death of 
mjrriadi of small mch animnli', tliat give* Now JtttWf 
nurl it« peculiar vuUie, and niaJcos it not uol; a Ioor}- 
btll a commercial tertiliKcr. 
GrMnwDd is fuund in many other parts 
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Viirld, iMii wpeoially slong the Atlautir- cruM. Pnv 

^fesaitr Builc; exauihinl a ii|>e(.'ini«u talten froni tlie 

lllcpth i>f 140 lePt ill nil ^rleaiftn well at Oharlwlon; 

iti(! tlie ^unilin^rB of the Oa*l Survey lirotigltt n|i 

rfriim rbc- (leptlie of the ircean, in and near ilic Gnlf 

StreaDi, a HulMtiuice wliicJi wa» found ifli'itlJital io 

I appeamnco u'ilh (lie i<oiiiem» of tlie Sijuuiikum beds. 

Elirciil>er^, louncl tlie rontuled partit^les tn be 

I tbu cJL>tti!> of niinate Hhell&. The tthelh theniaelvM 

l.liMve disappeared, Snt their material form has Iteeu 

WUined in the more durable silirate of iron. Tliia 

ilicate of iron in mixed with plio»phate of lime 

I or phoipboric acid. The larter Ia no doubt «f animal 

Ibrigiii. Sea water and aeidi^fnim the eoil have oaten 

^kniiy riuiiie of the onrbonate of ]irne, but the plioii- 

rii' acid reiuaiuB and givi« the deposit ita greatest 

^icultural value. 

The crftuceons beil of New Jersey, in most parts 

■ of wliii'h greunaund i^ fonnd, extends from a linecon- 

Bjeetriiig Trenton and New Brunswick, on the nortli- 

I vetit, to a line nearly parallel witli this, Imt about ten 

miles 8oiith-pR3t. coiineetiiig the mouth of t^hark 

BJtirer {A little soutli of Long Brnni:h) with Salem on 

ihe Delaware. The region thnu hounded on the 

Wrth and eotitb eictondfi from Rantan Bay to Dela- 

irare River, being nearly fifteen miles wido on the 

^.tlantie side of the State and not over five mile* 

*) on the Delaware aid& There am tbree bedi «" 
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layers i^r gret;iinttiid iu tlie i^reTttcoaiiti l>elt, but the 
npper or iiewect deposit rune over into fbn tertiary 
or Haiidy lonufttioii that takes in all Jercey south of 
T^e uiarl Ue<.U. The generiil liearing or strike of 
thp.ee Iteds is north litYy-fonr deprees east, and Hiay 

I dip or run away under tlie &and; deposit ahovd 
, getting Iwc'Uty-fivi- or thirty feet lower each 

llile ae one pasBes to thei^outheael. The region orer 
itvhieh these heds may be reached I>y di^ng from 
three to fifty feet, is niiioty miles in length and on 

II n%'erage about seven or eight in width, and iU urea 
is nine hundred ^uare uiile». The strata tlitineelvea 
are fifteen to thirty feet thick. Nvw lilreaniE the 
Band and clay tliat covers these bedB have been wastinl 
away ; houce the marl is discovered by looking along 
the bankf of the brooks that run from the cretaeeoiu 
lands, either uorthwegt into the Delaware, or fiouth- 
esRt into the Atlantic. In placee, the mnri in within 
three or foiu- feel of the tturfaee, »o by removiiifr a 
alight top layer of sandy loam the bed may be rtiacfaud. 
but generally a stratum several feet thick, of spuriouB 
or usi'Iew mail covers the greensand. 

Afl already stati^d, f^and and quartis are pure tvilfca; 

Btill there is no mineral that a&^ume^eb many fomu 

and colors as quartz, though none is more easily dia< 

gul^hed. Its charactcriatic features are : 

1. Its hardness, which is from 6.5 to 7, eii«bliil|; it 

9 scratch glass with facility. 
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S. ItB uifnnliiliir ; whra heatnJ kIuoo tiuforc ilie 
lov-ptjie it doee not melt. 

3. Its in»>tl>ibiltt;, M It M not, lUce limmMiiiia, 
Ittaukcid tiv llttf Mniii); minenil BCidH. 

4. It8 wsn! of cli-nvn^. wbioli liu> becii ntcntiuiud 
Tbi» id oiic of till- tiret cliM»cl«TStii» of 

i|tiartx. 

b. Ite tsrvsUlliDti diaroctcf. occurrii^; nifwtl; is 
D stx-Bided prifttn^, mure or lee» modified and temii- 

A. Ita low »|tecific grarity of 2.5 la 3.7, U an no- 
kiling distinctive clinrMHor of quArtx. 

Rock rrjretal 'us ■ pure pellnciil qnartz, and wma 
f known l),v tliR ancients tuider the name of erytiaUc*, 
u>auiiig ice. It in nmd for oplintl iiiftlrunienUi. 
I vpecta^lfl giaaaes. and cut with facets, for jewelry. 
\ The cryatala are often called real Oalifomia ijinmoiid*. 
I In ancient times it was cut into capa ami va«e>f, and 
Lit IB ^i(t that on hearing of hi«i tinal overthrow, Nero 
B<da«he(l iuu> pieoee a cup which was worth t.1,UO0. 
iTo ihir- >'la=A of 4|uart7. VK'l(iii)jrH the fini-st orimni«3it» 
I which adorn the palacce of uiicioiit and otodem timea; 
|»nd some fonne, tiucb as amethjat, rose nn»n*,/al4a 
, gtnoky quarts, known as Scotch pehblot, or 
L eairngorni, the favorite ornam'euta of the * 
Pof the Ilighiands, are used as jewels. 

Milky quartz, or greasy qaartz. 

Prate is of leek green oolor. 



Avanl'trin^, ini>re tommonlv known as guld-HtunF, 
if- H quartz upaiij^lL-tl lliiviiKlioiit witli Hcxleo of golden 
yellnw mica, aU)iuii)i;)i tli« Brtlficml IinitHtiuii itiolui 
more beKiitiful thuii tmturftl iit(itK\ 

Chalcfihmy is » tTaiisluLisnt vuriely uf (|Tuirt/, wbicii 
ot^n lines the cavilicw of uther rcinke, and in the form 
«f HtnlfuMiteii, whivli arc then caWkA ii-iuli* of chulce- 
dony, aud romiingKrotU'fl" several fwt in dinnuttw. 
We find audi in the Faroe Isianda, in Florida, «ud in 
many voloanicr rooks, prolwhly owiii(( to Hiliueoiu 
waters HltcriTif* at aoiiie period thn)a);h the rock, and 
dejKisitiHi by theii- ci^iiix'ntrfttion. ('hrjunyrafle '» but 
ail ajyple-green <;hal«iedony. 

The aamffilttn ie a brifilit re«l ohalct-doiiy, of s 
vlear, rich, tlooh-colored tint ; it ta a great tbrnrite 
with the J'»)>atiwe. 

The itard In a deep hn>wtiiali red tihalctnlotiy, 

AfffUs la a variegated ohalcedony, and itd «o1oi« ftra 
liistriboted in filoiid», spots, or eonaeciitiv« Unea, 
which may be straiglit, circular or zigzag forma. 
Wheu (hi- iititUncH are aiignlRr, rexombling a Ibrttfi- 
cstion, it ht called a fortification a^te; if dendritic 
or nioflft-likc dotineatlonn, arising from diMciminaled 
oxidv of iron or maugaiteee, it in called niocha Atone 
or mo*> ogato. The color of agate ia nineh darkened 
by boiling the atone in nil, and then dfip^^ing it into 
lalphuric aoid ; a little uil ia ahiiorbed by »oni« of the 
layers and the aeid blackens or ehar« it. 
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I Th« cHy in ftn aK*te, wtwre tin- «r<lttrii an t 
I flat ttxrbuitiiiU Iftver^, r>>niiL>d uHiintly uf 1t};lit cUiir 
I Mul ail opaqoe while. When thu si'inr in it 
[ aad while vhaloeciony iu all^niute lavfrs, it ift 
lied AUtliMiyx. 

The uitiqae eamecM and ecuIfHured gnikli oniH- 

lentn frttm onyx are well known, aucb as Ut<^ Muu- 

va9>!. at Uranswii^k, seven inches hi^h and two 

and oTie-bair inches broad, reprewntiiiK a irreaiii |Mil. 

and rat from ■ single stone; liaviug while and yelUtw 

Witips of raised tignres, reprceentinft CerM and Trip- 

tolonius in search of Proaerpine. 

The cat'fl eye is a greenish gray tranaluceni ohal- 

tdonj, having an o{»aleecence or reflection, Hko tho 

H cat, when cut with a P|)hcn>idal Bur4iHc«, 

■iibably owing to filaments of agbestoe. 

Tht; jaiipvr is a dull red siliceous ruck, cuiitaiuing 

Paome day and t«I1uW or red oxyd of iron, and has all 

the i-arictiee of riband, Egyjtttan rsein and poreelain, 

all asenining a high Instr? and polish. 

BloodstuuQ or heliotrope, k of a deep green i^ol(»r, 
slightly tram lucent, and containing red spots, n?heiii- 
Ming red dr»pfl of blood ; many snpHrstitious people 
have attached mnob importance to those rod spots, 
ud a bust of Christ in the Haris mitseuin represents 
qnite natural blood dmits. 

Thv lydian, or I >«olistone, is a velvet black, sili- 
ceons atone, or flinty jasper, whieb is nsed on acoonnt 
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ifito [iardnoa» and bl&ck color for trymg Uie purity 
of llie precioiJB metals. This is done by comparing 
the rolor of tho tracinj; left cm it with that of aii alloy 
of known character. 

Petrified wood, called also silicified wood, contua- 
ing the texture of the original wood, which when 
R&wn ftc-rosB and polished is remarkably bBftiitiful. 

Quarts crystahi are often found inclosed with other 
mmeralfi, such aa mtile, aBheetott, actiiioltte and 
topaz, oxyd of iron, tourmaline, chlorite and anthrar 
cite coal; those containing the rutlle look lu if 
necdlce or line hntrg paaeed through them in every 
directiou, :tnd when i^ut fur jowelrv, pass by the name 
of love's arn»w*', or.rf^t-Ae* d^amo'tr. 

The ojial, one of thu moat fa^hionmbli: jeweli), is 
villi some water; it exbtbita internal reflcc- 
bns of rainbow coloru, and fonns a goin of rare 
Fieaaty ; it is usually cut with a convex surface. 
Among tb« varieties of opal are firo-opal or girasol ; 
It has a yellow, bright hyacinth, or lire-red reHcctiomi. 
The common or semi-opal, hu!! a milky opaleaeence, 
bat docs not reflect a play of colors. 

Uydntphane, cacholong. hyalite, menilite, wood 
opal, jasper, Biliecono sinter, pearl sinter and fabashecrf 
all belong to the same clafs of silicious minerals, and 
ore of more interest to tiie minaraloglst than to tha 
general reader, 

Among all the diitcoveriee relating to the arts, nona . 



»?tKKl in imp<>t-t<>ncr nuA aitefahitfus to tnHtikiii<i. I 

iri of gi«* mKkiiig. fJl»« in b cliomiral (KimbinK- 

kion i>r uud ami alkftli or nlbalitic purtli, boated to 

iflion. Mid prt'Aenting after fttnoti a traiiKparoor and 

Ibody. Thu henefita nonfrm-)! by it upoji all 

ft«la8S>w of Iiiinian society liave hv«n rmniviiK : Ihft 

I apwtacle, the niicroBoope, the telescope, and Aitt-otro- 

ftKOpe, baveflbowered incalculable blcsKJii^ tipob tbc 

I world, and tberc are probably Btill gn«t«r ilincnveriM 

P In store Ibr ns. 'Die bisti>ry of the iniuiufiuHnrtf flf 

glaas may bo traced trom the preMint tiiii«- tbrongk 

that of the Romaru and Plia-nieiun^, u> rlie Egyp' 

tianc, Rome of whose prudtietioDB rpmaiii K* ihi* ag*. 

The art Rouriubed in Tyre, in Alexandria, and lastly 

in Rome ; and atler being <lepro«wed for Home *g», 

again revived under the Veni;tisng, who trunxniitted 

the improved art to the resi of the nations of Euroi*. 

I Pliny relates that glaas was tiret discovi-red by accf- 

I dent in Syria, at the mouth of the river Belns, by 

^oertain merchants driven thither by the fortune of 

the eea and obliged to remain there and drcnt^ their 

victuals by making a ftre iti the ground. There 

being great abundance of the herb kali in that 

vicinity, the ashes of tite plant, mixed uud inmr- 

poratod with the sand, formed glass. 

Buerhave says, that the art of glass making is uf 
ancient origin, being first cultivated in Kg^ pt, whtlo 
s rendered malleiible in the age nf Tibentu, 
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•ad u now tiiiinnruvturvd in the jircutret poriectiai 
It >ti iiiic oi' the must useful itrt» to niaiikUtd ; for h 
it in fotijiiiictioii wiUi tlie grinder's hel[>, wii obvia 
the iiatunil irifirtiiitics of tlie eye. Without it, 
people, and t)iiise whose <n>tU- nerves arc affect^ 
would be debarred tlie knowledge of reading letta 
or biH'ks, and would W noHble to sit witbin doore,d 
in a c-oarh or »tiip. And ^oe all things clearly arool 
them, yei without Iwing expoticd to the sootn 
beat or freezing aold, or being annoyed with the e 
wind, or tlie ingress or extrancimA lilrh. Puregl(il| 
will warcely receive any stain, and ia easily eleani 
afrain, Allliough the essential eunstituents of gll 
Mi; siltfx and alkali, it generally eontains other i 
stanct^H, KUeh as metallie oxides, whiclt are dengna 
tu modiff iu external <!)iani<;ter of hardneis, 
bility, l)rillianev. enlor and traiiepareiK-y. Mai 
kinds of glass contain either potash ur soda ; the t 
it not mnch etuployed by llie inanufaeturer 
mob glass. Sonif kinds contain lime and oxide i^ 
lead and atriinina and tixide "f iron ; the two 1 
are however iut<re aeoi<luiital iinpiiritit^s. Thefollfli 
ing t'linKtimte the pnneipHl materials of glan 

1. Sile.i, or Band, wliieh in, aft already stated, xe^ 
sbnudani on the globe ; the sand luontly eniployeiil 
tlte whit« sand, either obtaineil from thr dia 
aandst^ine nx^kf, which are nninerous in the Uui 
StatvA. ac in Misfci-uri, near St, Genevieve, and I 
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•hire cimiitv. Mu^^; « frmn iliu rivii- ajim winch I 
foniid in \»rffs Wdn ol' wliitt^ Mnd al M«nrir« rirnr, 
m Him JvpMrv aivl KifjridK. Drift -taiid U bri)aglit 
by thv winflft frow tba iw* cimbU ut dis^rl^ hut 
mostlr fn>m the lower sMids of »«» stitirae, w wp find 
;Wm fur l(Ki initeii on the I^ii|c I<^1attd almre; thin 
Mind when wafllied fomts b f^xx] oarid for glo^&. 

Tbf j nriu>(>riftl_dep*»-iitii <if tlie Ailic«oua shelU, (.tUlod 
the dmtoma, wkti-h ftmu imincDM' depoftitu IhiiIi ili- 
land Mid on the eoutu, yield a j^ood niHlerliU for the 
na&uture of |;lu». 

Alkali. Ifpiitai^h is used, the |iurilivd pMrlaah 
iptuj-tMl, [wrttnalarlr for {itat« glai^ and tlin fewer 
kiudfi of crown |;;laHa, aa al»o mm/h a«A, which h the 
eArboDste of soda, in al«o aaed for tbe better <|n«litiflB 
of glasd ; while oulphate of putaAh, |{l>nl>or suit, ahII- 
eake or coaiiuon eialt ure Hinplojeii for cotnnioii gluM, 
3. Lime, either u air-slaked, <(iiick-linio, or as car- 

^B^onnte of lime, snch as marble or cbalk. ta iii>ipd for 

^Mbv manafscture uf grt.>en glasu. 

^K 1. Oxide of lead, or litharge, or red lead, are ii«e- 

^Bill; employed in tbe inanofacttire. 

^f 5. Certain materials are uaed (i>r im]iroviD|r or 
purifying tbeglaM, rach as tliebinosideof nian^aaesv, 
nitre, areeneons acid and white arsenic. Oxidv of 

tlead, ill tlie form of minium, ih principally iitml in 
flint gWs. liA it incrt'tMcH its brilliancy, ibt' purity uf 
ha c.Ior and thr powr ..f its refnte tioii. TbefaJB 
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of man^iineae, wa^ formerly knowii ae glftte-maker'a 
fioap; itB effect is a^i-riho'l to the facility with which 
it giveii up itH oxygen, which combines with the 
coloring i>rincipleB and dealroya them. In otber 
words, it converts the protoxide of iron, which would 
give the glass a dark green color, into a i^ett()iii<>side, 
which ia of higher oxydation and which leaven the 
glasB clearer. 

Rorax and horacic acid, aA also the horale of limii, 
called Haycdine, from Pero, are like the Chili salt- 
petre, very nsefnl and powerful agents for accelerating 
the fluxing of the siles. 

The itilex mostly tisi-d in England ie sea sand, and 
not river sand, at is extensively need in the United 
8tat«8; it consiHtA chiefly of qnartx, and the finoat 
qiialiticfi ure nbtained from Alum Bay, in the lele uf 
Wight, and from near Lyon, on the coast of Norfolk ; 
tbs btack fiint, when raised to a red heat, und plunged 
in cold water, is frei^iiently used, and probably gavo 
the name to a species of glass, flint glaet or crystal 

The niannfacture of glass in divided into eoveral 



A.. Window glaa^, which includes, 
I. ('rown glass. 
•i. Sheet glads. 

3. Brown plale, silvered or unsilverwL 

4. Colored sheet, pot metal or fliuhod. 



1 



9i 91U0A, OR HAKK. 

|B. Painted wid oth«r kjndit of onmnK'iiliil « 



iidov 



, i'aflt ]ilnto glaae. 
a. RflR^h ptate. 
A. Pre«secl plate. 
(T. Urtlled plate. 
f I). HoMlo glass. 

1. Oriiinary tiot.tlt" glints. 

2. Moulded bottle gltn*^. 

3. Medicinal lwttlo«. 

4. Tuljing. 

K. GlaiM for clieiuicul and philoeopbical purposes, 
Btorte, reaervoirs, large water pipes, ett:., etc. 
F. Flint, wr crystal t;'^?^, with or without lend; 
B'liite, r;ol.ir(!d. orimiiieiitei). for taldw ware, etc. 

1. Blown. 

2. Moulded and jire8B<.<d. 

3. Cut and i-ugravcd. 

+. Iteticulated aud «i'iui witli u varicTy of color*, 
prustod, flashed, enameled of all luilure, opaleeceat, 
^tution of alabaflter, gilt, gelatinised, ailvored. 

. (jlaap mosaic, niiliftori, avvnturine and Vomv 
bn glasa weights. 

6. Beads, and Imitiition of pearls, etc. 

7. Chandeliers, rmndle^tickft, and laiup upurHiiii.. 
I. (Optical gliisa, (lint and iTrowii. 

I. Koii^li diskn of flint and erown, to make 
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letueB for teleattupeB, uiicroeGopes, stereuxcuiiM, ispoo- 
tivKCOpm, da^crreotype and calotype appttrattm. 

2. Flint and crown. Mown, or cast in jdateH for 
th« epticiau. 

8. Fine glstsf for niinroecopefi. 
4. K«frai"tive iippiiriitiie. pri»m«tio iciuses for 
lightfaoiiseg. 

Tile ab((ve elassificatioii was made at Uic London 
anivcriial exbil>inoii of 1851. Anolb(>r cluHeifivation 
ifl made in thtr loDowing kinds, accurdiiif; to their 
ooNBtitaent materiale: 

1. The Bolnble glass, Hiti<!at(> of soda or potaMli, iw 
both alkalies romliim-d wilh silica, 

S. Bohemian glato, a nilicate of potash aud lime. 

9, (7rown, or npread, a silicate of »oda and lime. 

4. Plattf, aMlicateof soda and lime ca^t intoplalet. 

5. Bottle, A biticate of potasea, lime, alumina and 
oxide of irotL 

6. Cr>'stal, silicate of potaoli and oxide of load. 

7. Flint contiiitm more lend tliHli tlie IkKt. 

H, Stra^. or piuitc, uontaiM still mow lend than 
fliot. 

9. Enatneled and culun^ g'-*^^* I^^*™ ^" '^<- i^>ov6 
«xo<,-pt No. I and No. ft. 

An excu»» of alkali is otl«ii used in order Ut obtain 
k tO'Ve fuMhlK ^la.«», l>iit htiuU ;;la«« a mor« r<>adiljr 
1 npou by aci<l» ; evcu when vttet ia boiled in it, 
t will rvadilv ronvcri red litmus to blue, on i 



•r-a^O'tf >~ tmi 
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tusda liy droppiag melted gliuui into water; llie t 
mxv he etriick witliout iiijiir_v, but it' tlie tuual 
pHrticle i>f' the uteni hp broken (iff, tin; whole i 
ifieci into powder with explosive noise aud violei 
, owing U> the bail uondiietiitf^ powur of ^»»». 
Itined with the cohesivt; fume of it» particleit. Qig 
Bpuidfi when lieated ftiid contrftvtg on cooling, wU 
be done vry shiwly. in urder Ui ullow i 
WrticliK to r^)me unit'orinly uln^ tngethnr. If i 
lenly cooled by dropping melted ^Ibrh into 
ibe oiit«idf suddenly asenraec the rigid and i 
lontracted form, while the interior h Rtill soft i 
BXpanded from tliL' had conducting power of the g 
llFhen thoronghly, moled, the interior miiMt i 
jneUin the expanded ittnte, m> contrary to its ooIh 
e ftt c«iniinon b-mperHtnre, und when tliect)hei 
f the outer layer in in (he leattt disttirbed, m I 
inratoh or tilight fra<'tnre, the whole of tlie coha 
force exerts its |>i>wer to fracture the entire : 
From thii? fact, tt is ncociwarv tu cool mnreslo 
iian can be done in the air and the procw* uriu 
f is indiflponsahle. This consistH in ptaoiag ■ g 
ftel, ao MH>n sfl made, and while still liot^ 
! eud of a lung annealiiig "iven. with 

■ ond and gradually pushing to the fartbl 
cold end uC the oven ; the particloB of the 
Ipterior and exterior have then time 
lie(n«elve» nuifortnly aocordiug to ' 



nf th*< {jructxliiig kiiid, but Itit-^v aru genvniUT' 

r; to 1i>ti pwtA Rilioa, xixly |HirU ttAm u>b, 

t p»rtn potufili, ten |>»rU Itmu, lour piirtii .<»ltp«ti<r 

r ititJ^t« of lui'la, oiie-L-iglil part uf white itmi^iiii: w 

ill tlio melting pwt. Tlii- mixed ititilt}n»le are 

iliiceil in a fiirnaGe, whicli is nt' rectanfriilar iMitMtnic- 

cniitaining I'roin tuur to t^is clay pt>tH, \tt' tlte 

tjiacity »t' half ft ton of glacH, and ia nuw qui'^tily 

||«ntiiil ii]i to the melting point. When the Hrst 

ihargo \f mvltfd down, the next U thrown in, and ho 

until thf pol in entGciently IiIIih). The tempera- 

a is tlicii Inwered tor a few hmirK, during whteh 

K)iit€ of the foreign niattoni ^ub^ide, und the ^la^ «1I 

rt tlid top, when, after raising the Are a little, it 

fl «kiiniu«d. It ia called erown glass on aeeoiint af 

u shape il aMumee when hroken oft fnnn the nual 

Vmed at the end of tlie iron rod ealled the panto. 

Platf gl<ua it^ conipoeed ot' 100 parts ii>ilex, thirtr- 
Jiree parts oarbonate of Modu, twenty parti« earboaate 
' lime, and a very uniall pruporti'iti nf paroxide of 
Aiiganvae ; say one-half part. Thie ghit^ !» ueiuUjr 
nt into Urgu|>l«t««, for mirrors and large panm; all 
ialt* nintit he verj' pure. The arrangenii>i)t for 
^ the ton otglasA into the fornu are very intar- 
ing, and must he seen personally, at St. tiobin, in 
r at Ravenhead, in England, to be appraai- 



W^tUe gktat is composed of the coaraeet materiak 
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of filox, Midii, limtf, nxide of inin, iind ulny. It i» 
f^nerftllr of leiAs Hi>eeiti(! jiravity llian any otlier 
VftHntj; it 't» tougher and reeiBta chtntiical aotton. 
In New Jei'eey, (^roen sand ib added to <i|iread ^Isss 
f«r beer bottles, etc., etc. 

itfflrfy/flM pomprises tbrfe rarietiet^, i-rvntal, flint 
glasA, and ntra^, difiering in the pro)>ortiona of Itth- 
ar^ and red lead they contain : it may lie shown 
that i-rytttal glaex puntsins but little oxide of lead, in 
eotnparieon to the fanioiis pattte called straMi, whifli 
r-ontaiiiB more <)xid<^ of lead tJiau silii^n. The (>ry>itll 
glaoM IB eoinposed of lOil partd of siliittt, ten part* 
oxyd of lead, (tiirty-five parts pnrified jwita^h, aud 
thirteen part^i i^urlKinate »f time. The i-ommon Bint 
g^Iaea coutaiiiri 100 parts ^iliea, ciixty-dix partH oxido of 
leatl, twuiity-t-ix purt^ ]oiritied potash, iitid MVm 
part saltpvler. Optical >;Ia8H eontuins lt>0 parts 
silica, 100 ]iartit oxyd of lead, twenty -threi' parts 
puritiH jKitiwh, and a very small proportion of oalt- 
prtre KuA borax. Stras* contiiiiw ICO part* »ilii>a, 
188 )>art» oxyd <jf lead, and thirtt^eii part«> purilieU 
potMffb. The dried and mingled matenain ara theti 
tliruwn into the white-h>>t melting potji, and when 
fVtII of malted )!laA6, tlieniontltn of the ovenaie eloiwl. 
Some henpy rrombinattomi of lead fink to th« bottom, 
while tbc italtA, whieh will not incorjiorate with the 
glaa», rise to the top an a ncum. called jfl 
tandiver. The gi-oater part uf thi« i« f 




SIUOA, OB.<JUID. 

* tbe liuife of a beantifbl gitm, nuil 
«ir<! in the acrwilemtli c«nton' hj » tixn 
$trw^ of Suv&ltBT^h, wbo tint eonneived tlie ituiNiit- 
iuc« of imitating the rvml gciD6 as r««pt<c-u tltetr 
lanliia*. »j<«i-ifii- pntritv, mnd n-ftucti'ii of li^t, 
wd thv whilr maw obUiDnl by lu» rvcvtpt Iim pro- 
hin.-*) a bmiatifnl ba^e for iinilatJDg lUt diunimd, Uw 

tTTvUl, ADll the white t/ipUL It i» DOW ttUUIIt- 

faciiirvi) in larpc >iouitittA^ in France. »a a bai>« alaw 

fcr ibr pnniugtioD of all other voIurvO i^dia, iavit a» 

■ubr, Mneratd, Mpphire, amethyst, a<)uani&ri»e, gv- 

^ cbr^)(>ru>e, op*!, bvitcindi, mbelbte, iacUgiJite, 

r binr inmialinv. dtrvMlile, tnrquoite, taiulile, utd 

Although the properties which ar« u&iullir 

ruiuiiliiiing excellenoe iu gla^ for 

parpot?«4 utav Ite easily obtained, yet ie 

I for optical iiietrtimenls, and to be employed 

B the examination of < Ujticle bh ivtaiAt aud »o nua- 

e a^ tu iTKjiiire the mufrt undeWating »evuncy, the 

lifficaltT of obtaininir tli« metal (or the mads) snffic- 

fenlly free Irom the dvtectd to which jflaaB is incident, 

> nntil a late puri"4i badlml every attempt to pn- 

bc« a IcuM, except if cotiiparalivtrly »mall dimca- 

mns; although parity, uucliangeabUoets of color, 

Btid H certain defrr*^ "f refraotive 

may be obtaiucd, but perfect onifxriBi^ in 

•stncttue of th<. gU^s^, so m to render its twnipcst- 

abioIotelT hoinngwewnc> in all its partfi, ie not m 



eii»\ 1*1 J>r H'-rcmipllEhed, niul it fe preeWIy this 
qiiulirv u'liirli t* tlit> mui^t in<tkf>cnitit)lc in tim muiu- 
ru-liirt- iif ui)ti«'iil plaiw. The »<^)mtiiiuti<; tvlc«cope 
tiHi' becii of lliv utmost importatice in the Hotunmt of 
Hstninuiiiv. (JsliUti, D(^>ll)»id, D'Artigui-i, Gninsad, 
UtzKclnieiOcr, ]{i>ntcmpfl anil Kum Iiavl- all coittri' 
huttil 1o iiwtmijilifili till- ubjcot: FrKiu-nholer and 
FriwHcl liHvi- ciirricd off fJie pahti in the solntton 
of (liew^reKt |iri>)il(>ni><. Tlii- lelewi>]je and rnicnw- 
cope of Igtlfl are proufK of wliat lias Wen dwne En tbi« 
tlepurtiiieitl of applied wienee, 

Tlif artificial ;»eme a* prepanxl lij tin- Koyal 
Purcvlaiii W<n-ks in lierlin, are ooiii]>oNed of a fril 
of ■> f IraoheiDf of carhoiial» uf mkIa, 3 drncliemn bnrnC 
borax, 1 drH<di«iu Haltpeti-4> and 8 dra4>beniH red lead 
and li oancen fiii<' white sand. The nolorB to be 
pvoii for the various iukitatlon gems are as toUows: 

Sa/'f^hire : lit i^raiik^ earlHinate nf Cubalt ; 

Oj'iif : \<) p-aiim ojiidc of (Cobalt, and 
15 " •* niHii(r«ni!iM', 

S«i " " iron, 

Aittt^liifKt: h graina <-arbouate iiianganeM. 

Onld Titj'iis : 'M> grains oxide of uranii'iiiii. 

Airiirrald: d<' grains proloxide iron, aud 
! (1 " (^arlK>nalt^ of i^opjier. 



y/i/' variou* u^M of gla»». — Wlien we t-unaider tl 
iDKny iiHW wllfcli glufis ie applied, it^ chfapnefw, i 
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ymi . ia» benM;, «• find tfcat it praawei Uta valaftUe 
^mSoe* «f •awly aB dw nifiAb : — ioccrmpclbte ■* 
fgM, itaw « dver. awAiI a» ima, what wdoU (tar 
Lews be vHboat h * b keep* Hie eold out, H iMs 
Ar Q^ft im. We dnak ool nf it, sad vs sec oar- 
nJra a H, BwwW ftUfiUiag a tbossaiMl coouoon 
••4 dancatir smk. it it aade wto f^ent that riT«I iIm 
WiIUiac7 W the 4SMi>o«d,«ad into Iwm — whid> ^ve 
■ffv rwfaM t» Itootaa ntaan. It nstorck c yt»igl>t to 
ifcc ai^ aad riMrfii tb* ddeedre eyt^ffhi of the 
It iigBifaa ofaJBCto iofinlile to lite nAlc«l 
rcv •» tbat tfacT' «»> be £ua»ed; «em uid etodioil ; 
I it bfioip tbe ba n MM near. To it we uwp •mr 
[■■acuwe vitb tbe iXan. Tbe teWecope 
I Ae father «i modoB astroouniT. and tlie wal nf 
r trlirmpr ii giirr 



CoLOBKD GLAi*. — With few exeepUoiw. the vxi<l«« 
af tbe beaTT aietaU |mhmm tbe pruputv xf |injdai]io|; 
wiib a^et M)t>r«d com|Knuids, wlitch nuT t»c com* 
bised with anlinarr plaes. tbe Utter U-ii^;. wketi 
pRTB, a RolorleM ffuDipoonil ofsiliva with uzidiv of the 
ligbt mvtaK Tbe light metals are, {N>taMtuiii, iodine, 
ealctam, ma^eMiuii, alutuinimn, etc. The licavy 
nvtals used to fom colored coinponndd are, in.>R, 
f-opfier, i-i)balt, antioionT. ^hi, Draoiinn, nian^iiCM, 
c-hromiam, etc. Le»d i^ an esc«ptiou, m it» i>xide 
eolund cumpomd wilb ailieai but a p 



tnn0)>ar»nt ftnd »iluricc« oiit>; iu fuct, II trunafornm 
eftniU'in glB.<k4 inli)tliiit-jfl&0e. Thfro atv tvn tn<*tli(Hli) 
of c(»lorin(7glaM : uiic in to niis tht* ini-tullir ('liile In- 
timately with the itiHterial of cimmoti j{laiw, or of 
tlte flint-glass, kiii] [int btitli tu^'thcr ttitu ttit* pot ; 
this klDiI of gtspn is Ihfirefort! csll'.'ij piit-fflaan, Hiid !i 
only Qsttl for the poI'tc [h/mJiio-iI bv ihn oh(>4l}M«r 
metallic oxiiltnt. Thi- mvimihI iiit'tlKxi jirodntnut thoMc 
wUed , Ai^Ai/ fflAM, utid u)]i«iiit» in uortrlii^ only Uiv 
surfacr uf (u>lor)c!M gliMs with a very thin layi*r of th« 
colored f^linw. Tliix may be accotiiplishiKl It> tw» 
w«yii. By liHving two pots, om- with i-nlorlnw and 
one with iN>t(>r9H ^latis, uirl dipprtij; b pkil>i> uf Iw* 
oulorieiiit gloss intii the jiot with colum) gIsM.a layar 
of die lattvr wilt sHhure. tin<l by ttic (lcxt«'rity uf tllir 
worlciiiui may he i^ixt^-nilt^il over the whole Mtirfitcc of 
the nhjeet lio is making, hv it a )^)>1el or u window- 
pane, 'lite other way w liy nican» of a hrush to cover 
the glasH object nf>er it ia made with a creain-like 
mixttire Mintniiijnif rlie M'loring metallic oxide. 
jiftLT it is dry, it is |ilace<l in a sultntilu furnace, tni 
heat«d as highly an the glaiw ran stand without tnelt- 
injc. It is then slowly cooled, ond llie oiieratiuu 
i«f>eated if the layer ai>plied ha» not lieen fused adlB- 
tiiently to iwinhlne with the surface. It is endent 
(hat tills oolorini; layer nmi^t Iw 
tlwn Iho ori((ina1 glass uUjv 
e I'oini. If tlic oolorml 
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till mule KUil ruti down ; if not fusible ttuougli, itiR 

Rginikl glass itwlf mity tii>conie soft befttre ittis Liim- 

iitatioc) luu taken pinne. 

The nrt <>t' painting on gltiss (Mneiets chk-fly in the 

r«parati(>n of the diveree nietalic oxi(ie<*, which, bj 

revioud te&t^, are known to [>i-oduGe certain oolora. 

The operation is rendered pe<!ii1iarl)' difiii^nlt from 

the fact that, at the time the colore are iieetl h; the 

E^tiitt., they all look nearly alike, being a dirty hrown. 

jfhc desired eolors appear only after the pane of 

l^ose un which tJie painting has lieen made in exposed 

B a furnace to such a heat a& to melt the compound 

taii caiifto it to combine, to a greater or loiter depLii. 

Vith the surface of the colorlesa glass beneitth. In 

tlden times this art was highly eslefined, tw ii» e«- 

[enoed by the paiutetl windows in many idiurchea on 

^e European continent, some of which are joatly 

)e1cbrated u& containing moeter-pieoeB of the higlieet 

rtistic merit. Among them stand foremost tiuwo in 

^e ProteBlant cathedral in the city nf (ionda, Uol- 

jUid, a Christian Mecca for lovers of peculiar art 

Dtltiotinns. Among the common people of Kurt>pe 

a idea prevails that some secret in regard to tliia art 

B been lost ; this, however, is by >io munns the case, 

pThe manner and means of their production hava 

llwuys been perfectly known ; but we no longer haw 

^e artists who devoted their lives to the jiractioe of 

f.Tfi'jr difficult aud liazarduufi dajiartmBm of flfW ■ 
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In thia kind of work. a<- iii the prep»rntion of 
colored ^laiwee ii» (rcnera) tbe ertVctr are caleulRted 
for transmitted light, the colors being tro!it.[iartnt. 
On the titlier hand, enameled and opaline f:lat>i>f« ara 
intemled for reflected light, and in anch Kftsee. upaqne 
iireemi-ti'Hiigliicent g1api« nnd colors are neeA. 

In general, it han been found that it is easier t» 
eviur glass when it contains lead, that i» to sa^v, flint- 
glass; in fael, all the inii'tatiunn of preeioUi> !<tcine«, 
goms, etc., are made I'roni a very soft Icad-glaiw. its 
fiieibility and aptitndi' in take thr color lieing greater, 
and it* hriiliiiney being more marked. Stwla and 
Ipad oxides ni«ke gln*« more brilliant and I'linible. bat 
at the Mme time very riott, whence the naDieofpiiste, 
which is Hpplied t>i tliii< (vimpuiind, unch imitstimi 
ttoncM being in reality as soft, an a jiaMte whan win- 
pared Willi the gunnino gemi*, whose hardneuisso 
extreme that they never lose their pidisli and "rigiiial 
lustre, «m is the ease with imitationA. For this rvason, 
the ft<>-eal!ed doublets have been introduced, in whieti 
a thin genuine gem is pasted on tlic exterior or vx- 
{KMied )(iirfsee of an imilation of the same color miula ■ 
nf Mift glase. This la extensively praeticed in the 
Eaat Indies, and such stonni will uf course rebtin 
their polish, but can never be hilly »r brilliant as tb« 
genoine article. 

The coloring materials for glass are the same a» for 
tlie imitation gems, only in gla«s any vujalVDf o 



optosKD ar.A»«. 



fmy be Dsed, wbile in tJi« imitHtioi> of gitiib wc can 
ipt onl; BBcb ptcaliAr colon w n-setiil'Itf special 



Yeltaw glass. — This is prodnceil as follows : Ut. A 
■idirtv yellow liy cIitirKoai, poi^HiTig into h <lsrk brown 
I'if the coloring agent hn used in exi^e^. 2d. A lieia- 
L ^at bright ^-clluw by antimony, in the state of tho 
LjD-CHlled gla^ of antimony, or antinionite of potasb. 
. Silver in conibtiiution with aluirtina, in tlie state 
f cUIorldc of silver uiid clay, 4tli, Uranium, in the 
I of oxide, prodiicefi a beaatitiil but ex]>euiiivu 
tanarjr yellow ; \\n& gla»k ig very iutereating to tJie 
l.'Mi^itJst, as, by being exposed to electricity in lh« 
I dvk, it becomes illuminated by a peculiar greenUli 
[ Anore84rence. 

liedglagn. — 1st. Iron, usfld in tbe state of blood- 
Btone or oclire as deri ved from the nitrate, gives n cbeAp 
browni&h-red color, wboee Cjuality depends oQ the 
purity of the sesquioxide of iron useil; tJie protoxide 
gives another color, to which we shall refer hereafter. 
2d, Copper, in the etale of suboxide, gives a very 
brilliant red, which has long been known. A pecn- 
liarily is that this glass looks nearly colorleet^, with a 
slight tinge of green, when leaving tJie furnace, and 
only becomes red wheik, atler couliiig, it is heated ft 
second time. As this red is so intense as to make tha 
glasd opatjue if not used in very small quantity, jl ig 
ftlwavs flashed. 8d. Gold, in the form of parj>leiiL, 
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CagmuE, gives a acarlot. uarmiin', roee, or nibv lint ; 
ae it is very expi-naivu wid intenw, tt in slwnyB tluelicd. 

Orange ffhigti is iiiudt' in Bnli<-rniH, front a f; I abb >it' 
uttiiiiuiiy, reil luad, and a little oxide (it'iron. 

Vi'tli^t glasK. — Manganese, in tlie stBtO of peroxide ; 
care te to be takeu that no eoal or mkiI shall como in 
contact, with it during the melting, at> the carhttn 
wonid reducp tlip peroxide to a protoxide, which 
gives no color at all. 

IiUi4 (flats, — Oxide of cuhalt, in its different foFDia 
u Kmalt, ztiirre, etc., is the onl; trae blue ccdor pro- 
dtic«d in gla&»; the ahade and tone ia modifltid by 
iliflurent quaniilies ami adnilxturefi. 

Ofirtt gla*i. — 1st. Protoxide of iron, in sinall 
(jitantity; the re^ulliug g!ii!tiilia*< little brilliancy, 8d. 
Peroxide of copjier given a Waniifiil enit-rnld gremi j 
if the glass contain^ k-ud, it \*. nioru brilliunl Btill; if 
tile glasH ia not. irausparuiit, hut dull ur only translu- 
cent, it becomes dec]) bliio. Sd. Chrotniuni, iu th« 
state of tlie sesqoioxiilc, or gpnuiii« pnru chrouiQ 
green, givr^ a brilliant grusH<grecii color. It beiin> a 
liigb price. 4th. A tiiixtnru of lb« oxidon of nickfl 
and uranium; lW» b niK-d in Uobemia, whrro the 
color produced is called niodi-ni (tmvrald-grpiin, to 
distinguiiih it from the peroxide of copper grecu, 
which they call ancient cmerald-grecn. 

SJiusk glojig. — A niixtnrc of forgo-*calce, (protoxido 
of iron,) bone-aailifiii, (phosphate of lime,) and obar* 
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^onal, tcarlKiti,) in Qxcane, added to ui'iliuarv luuterial^ 

nftken a black );Iaas, which m BotkemiA i» called 

rjiwpcr; it is juM-feclly ftpat^ue, vctv liRni, nnd i»o«- 

■ »eafte» a reiiiarkHhlc lu»tr«. U.i ]> roper ties «re iMicl) 

llliat it may lie need fnr boiliii}^ liquids without rwk 

' of breakage. It in reported that in Buheniia l>«»alt 

or lava im nsed, with or without the fnrge-soalef. 

Rrotief ^ored giaav. — If, in the lust reeipe, lead 

Ifila^ ari' xiibxti tilted for the (Mrgc-siralei*, fin opaqoe 

lyellowieh hmn£C-i^oli>red jariiier is proifnced. Bottles 

' nf th^ upaijiie hlackieh kinds nf glas^ are now exteii- 

tiively naed by utieiuixtr- and photographers, to protMtt 

Riaiiv i-lieiiiioalH thut aru eeneitive to liglit a^aitiflt its 

docoiD potting influenoe. These bottles are mostly 

imported from Bohemia. 
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ERRORS, 



^'HICII HAVE BEEN OVERLOOKED, AND WILL BE CORRECTED 
IN THE NEXT EDITION BY THE AUTHOR. 





• refractory, 
silica, 


read reverboratory, 
" silicic, 


page 13, 4th line 
" 18, Ist " 


^9 


n 


when. 


ii 


then. 


" 22, 10th 


ii 


f. b. 


u 


shist. 


i( 


schist. 


" 34, 10th 


it 




ii 


fine. 


ii 


fire. 


" 36, 14th 


it 






acidity, 
silitication, 


(i 

ii 


alkali, 
silicification, 


" 42, Ist 
" 68, 13th 


ii 

tt 




ii 


linicnlar. 


ii 


lenticular. 


" 75, 2d 


ii 




n 


sillification. 


it 


silicification. 


** 113, 6th 


ti 




tt 


do. 


ti 


do. 


** 113, 16th 


tk 




i( 


do. 


it 


do. 


** 114, 11th 


ti 




ii 


do. 


it 


do. 


" 131, 10th 


it 




ii 
ii 


appled, 
sillifioation, 


ii 
it 


applied, 
silicification. 


" 133, 2d 
" 1 40, at the 


(t ii 
head, and 


€i 


colite, 


ii 


o<>lite. 


the wh< 
" 28.3, 2d line 


»le 

• 


chapter. 


(4 


sihivian. 


ii 


Silurian, 


" 300. 




% 


ii 

n 


is, 
oolctic. 


Ii 
(I 


are, 
oolitic. 


" 207. 
" 296. 






ii 

ii 


gronp, " gravity, 
150,000,000, read 150,000, 


** 289. 
" 309 
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